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Value  of  Legumes  in  Pasture  -  D»  D,  Smithy  Columbia,  Mo, 

Some  information  on  the  value  of  legumes  in  pasture  is  available  from  the  al- 
ta  fescue  plot  managed  for  winter  pasture.    Ladino  clover  was  seeded  in  one  end  of 
the  area  in  the  spring  of  19l49»    Since  that  time  it  has  spread  in  the  old  stand  of 
fescue.    Samples  of  the  svrard  collected  November  29  in  the  tvro  sections — one  with 
and  the  other  without  Ladino— rojre  analyzed  for  total  nitrogen  by  the  Agricultural 
Chemistry  Department  of  the  University  of  Missouri,    This  was  converted  to  protein 
using  the  conventional  factor  6, 25.    Amount  of  standing  forage  and  protein  avail- 
able for  the  winter  period  are  indicated  below: 

With  Ladino  Clover 
Total  yield  (tons/acre l.Ul 
Crude  protein  (percent)  il«l 
Crude  protein  (lb,/acre)  313 

^'J-Adjusted  to  15  percent  moisture, 

"Tic  area  is  being  grazed  as  a  single  unit,  and  production  data  will  not  be 
available  for  the  tv/o  sections.    Thirteen  head  of  coming-2-year-olds  have  been 
on  the  5-acre  area  since  December  5«    They  have  access  to  the  hay  stacked  from  the 
area  last  July  after  seed  harvest.    The  cattle  shov/ed  a  definite  preference  for 
the  section  of  the  pasture  with  clover,  and' until  late  January  v/ent  to  the  hay 
stack  only  i7hen  ice  and  sno\7  covered  the  plot.    Estimates  on  January  31  of  the  hay 
remaining  in' the  stack  and  gro^rbh  on  the  plot  indicate  sufficient  forage  to  carry 
the  cattle  to  grass  in  April," 

Summary  of  Tobacco  Irrigation  19U9~50  -  C,  S,  Britt,  Beltsville,  Md« 

"Tobacco  is  the  most  important  crop  grown  in  the  five  tobacco  producing 
counties  of -southern  JIaryland,    Erosion  is  normally  a  serious  problem  on  tobacco 
land  in  this  area,    A  successful  erosion  control  practice  has  been  developed  at 
Beltsville,  Md,,  and  applied  on  several  cooperating  farms.    This  practice  requires 
considerable  initial  expense  in  land  smoothing  in  order  that  proper  row  grades 
may  be  laid  out,    Oiir  interest  in  supplemental  irrigation  on  land  thus  treated  is 
to  knov;  if  water  applications  may  be  economically  u.sed  to  enhance  crop  yields 
during  seasons  of  deficient  rainfall  and  thus  serve  as  an  added  crop  insurance# 
During  the  years  19U9  and  19^0  wo  have  carried  out  studies  of  supplemental  irriga- 
tion v;ith  tobacco  grovm  on  ridged  roTfs  with  controlled  row  grades.    The  soil  used 
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This  report  is  for  in-Service  use  only  and  should  not  be  used  for  publica- 
tion without  permission  from  the  Washington  Office,  Soil  Conservation  Service— Re- 
search, 

^All  reseeSfdivrork  of  the  Soil  Conservation  Service  is  in  cooperation  v;ith  the 
various  State  Experiment  Stations* 


ViTas  a  Muirkirk  loanry  sando 


Summary  -"(l)  "^'^o  irrigations  v/ithout  extra  fertilizer  caused  serious  crop 
depression  as  in  19U9o    When  supplemental  potash  alone  vfas  applied  v^ith  two  irriga- 
tions the  yields  and  values  were  further  depressed*    When  supplemental  nitrogen' 
alone  was  applied  with  tvro  irrigations  the  crop  depression  was  partially  offset* 

"(2)  Tv/o  irrigations  plus  a  soluble  many-element  fertilizer  was  slightly 
better  than  rainfall  only,  "Yfhere  potash  was  added  vilth  the  soluble  fertilizer  the 
results  vrere  about  the  sameo  .  .     ,  - 

"(3)  'PHiere  extra  nitrogen  was  applied  vfith  the  soluble  fertilizer  and  irriga- 
tions j  an  excellent  increase  in  tobacco  yield,  value,  and  quality  was  obtained. 
The  experiment  did  not  include  an  application  of  the  soluble  fertilizer  without  the 
two  in'igations» 

"These  studies  suggest  that  (a)  supplemental  irrigation  alone  may  tend  to 
decrease  tobacco  yields  and  values,  (b)  supplemental  irrigation  applied  in  con- 
junction with  skillful  supplemental  use  of  fertilizer  shows  promise  for  economic 
increases  in  tobacco  yields  and  values©" 

■  Increased  Net  Farm  Income  from  Erosion  Control  Practices  -  E«  L,  Saruer^  Urbana,  111, 

"Sixteen  years  of  farm  record  studios  of  the  costs  and  benefits  of  soil  con- 
servation on  more  than  ii50  Illj-nois  far^ns  prove  that  sound  conservation  programs 
maintain  and  improve  soil  resources,  increase  farm  yields,  and  boost  production 
and  income© 

"In  a  recent  analysis  of  physically  comparable  high-  and  lew-conservation 
farms  in  three  areas  of  Illinois  and  covering  a  10-year  period,  it  was  found  that 
the  adoption  of  soil  conservation  and. fertility  improvement  practices  and  improved 
general  level  of  management  resulted  in  increased  production  and  earnings  on  the 
high-conservation  farms*    At  19U5  prices,  the  10-year  average  per  acre  increases 
in  net  farm  income  on  the  high-conservation  compared  to  the  low-conservation  farms 
were  WTfT^for^McTTean  Goimty,  $6, hi  for  Stephenson,  Jo  Daviess,  and  Winnebago 
Counties,  and  f^6,97  for  Madison  and  St,  Clair  Counties e    Capitalizing  these  in- 
creases at  the  going  rate,  conservation  increased  land  values  in  the  three  areas 
by  $9^,  f?128,  and  $139  an  acre,  respectivelyo 

"In  genero.l,  the  high-conservation  farms  had  less  soil  and  water  erosion  and 
the  fertility  level  of  their  soil  vvas  improved, 

"Both  landlords  and  tenants,  farming  under  crop  share  leases  on  a  grain  farm, 
stand  to  gain  from  the  adoption  of  a  conservation  program.    Records  from  tenant 
operated  cash  grain  frj*ms  in  central  Illinois  show  that  the  adoption  of  a  sound 
land-use  program  and  fertility  improvement  and  erosion-control  practices  increased 
average  net  incomes  of  both  landlord  and  tenant  from  2^  percent  to  30  percent  with- 
in  3  years  after  the  start  of  the  conservation  program  on  these  farms* 

"A  good  conservation  plan  lays  the  foundation  for  a  comple  be  farm  program. 
Studies  show  conclusively  that  well-planned  systems  of  farming  that  conserve  the 
soil  have  been  profitable  under  a  v^ride  voxiety  of  conditions.    In  each  Illinois 
area  studied,  production  and  incomes  on  the  high-conservation  farms  were  relatively 
better  at  the  end  of  the  period  than  at  the  beginning.    In  most  cases  an  improve- 
ment vias  shovm  soon  after  the  program  started.    The  present  national  and  world 
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situation  calls  for  long-time  high  agricultural  production  in  terms  of  bushels 
and  tons  of  food,  feed,  and  fiber.    This  cfjn  best  be  achieved  by  widespread  adop- 
tion of  programs  of  sound  land  use  and  soil  and  wp-tor  conservation  and  fertility 
improvement  practices*" 

Crop'iTields  from  Crop  Rotation.  -  F,  L,  Duley,  Lincoln^  Nebr^ 

"One  of  the  principal  activities  during  January  vras  a  sort  of  workshop  con- 
ference of  Oper:itiGns  and  Resnarch  '-aen  In  this  region.    The  ¥;eek  of  January  lli  to 
18  was  devoted  to  presentation  of  papers  by  both  Research  and  Operations  men  con- 
cerning the  work  in  progress,  as  well  as  the  problems  confronting  the  Service* 
There  was  much  discussion  of  methods  and  \Tork  that  is  needed," 

Table  1, —Comparative  mean  ^rields  of  corn,  oats,  and  wheat  at  Lincoln,  Nebr», 
in  a  bromcgrass,  a  sTfcet  clover,  and  a  non-grass  non-legume  rotatione  Al- 
so mean  ;'ields  of  residues. 


CORN^ 


Bu,  per 

acre 

Pounds  residues 

Rotation 

per  acre 

Sub- 

Plovf- 

Subtillage 

Plov;ing 

tillage 

ing 

1 

First  yr.  corn  after  bromegrass 

53.7 

53.3 

2,985 

2,975 

2 

"     "        "     "  1-yr.  sTv.  clover 

65.7 

65.5 

3,U5o 

3,510 

3 

Corn  in  corn-oats-wheat  rotation 

il6.0 

U9.0 

2,565 

2,500 

1 

Second  yr,  corn  after  bromegrass 

51.8 

55.6 

2,680 

2>870 

2 

"       "       "    "  1-yr, sw, clover 

6i.U 

63.9 

3,iU5 

3,275 

3 

Com  in  com-oats-wheat  rotation 

I49.O 

2,1490 

2,U80 

OATS 

2 

1 

Oats  in  bromegrass  rotation 

29.2 

31.8 

1,12^ 

1,260 

2 

Oats  as  nurse  crop  for  sv/, clover 

38.8 

l,6Uo 

3 

Oats  in  corn-oats-wheat  rotation 

26,2 

25.1 

1,010 

1,01)5 

■17HEAT3 

1 

I'Thoat  in  bromegrass  rotation 

29.0 

30.6 

2,855 

3,190 

2 

l^eat  in  corn-oats-wheat  " 

26,1 

27.0 

2,li50 

2,635 

■Six  crops,  ^Five  crops,  3Four  crops* 


Erosion  Control  Practices  -  3.  H.  Hondrickson,  Watkinsville,  Ga» 

"Runoff  occurred  from  three  rains  during  the  month  causing  only  slight 
erosion.    The  oat  plots  consistently  yielded  more  runoff  than  continuous  cotton* 
This  is  a  good  indication  of  what  smooth  crusted  conditions  with  little  cover 
will  do  and  points  up  the  benefits ,  of  what  contour  row  beds  v:ith  a  little  mulch 
litter  from  cotton  leaves  and  stalks  will  do  toward  retarding  winter  runoff* 

"Generally  mild   weather  in  January  has  stimulated  good  growth  of  cool- 
weather  grasses  and  legumes,    Kentucl<y  fescue,  oats-cr:lmson  clover,  and  rescue 
grass  have  fiirnished  very  good  winter  grazing  during  the  month* 


"First-year  Kentucky  foscue,  so-vvn  in  early  fall  on  a  large  field  previously 
improved  by  several  year's  growth  of  sericea  lespedeza,  is  making  outstanding 
grov.'th,    Siinilarly,  vrherever  cool-weather  grasses  are  growing  on  land  built  up  by 
kudzu,  winter  production  of  grazable  forage  is  excellent." 

Erosion  Control  Practices  -  G,  N«  Sparrow^  Tifton,  Ga, 

"iln  interesting  observation,  made  not  only  on  research  plots  but  on  other 
areas  on  the  Experiment  Station,  is  that  stands  of  Blue  lupine  are  better  vfhere 
they  are  following  small  grain  than  when  they  are  following  peanuts.    Stands  in>- 
mediately  following  gernri.nation  of  seed  vfere  com.parable.    Following  the  first  heavy 
frost  and  freeze,  lupine  plants  after  peanuts  died  in  greater  quantity  than  follo'iv- 
ing  small  grain*    The  difference  in  stands  is  currently  quite  obvious  and  is  ten- 
tatively considered  a  pathological  problem  rather  than  a  direct  result  of  cold  ^ 
damiagGo" 

Ifechanical  Treatments  Applied  to  Old  Seeded  Pastures  of  Low  Productivity  at  Archer 
0.  K.  Barnes,  Laramie,  Wyo. 

"The  data  sumraa.rized  in  this  report  are  from  a  study  of  various  mechanical 
treatments  applied  to  some  old  seeded  pastures  of  lov;  productivity  at  Archer, 
The  three  pastures  used  for  this  studj"-  were  established  in  19hl  and  vrore  under  ex- 
perimental grazing  until  19^0.    During  this    eriod  the  productivity  of  these  pas- 
tures declined  to  a  level  approaching  native  range.    This  decline  in  production 
was  not  associated  with  any  noticeable  change  in  amount  of  ground  cover  afforded 
by  the  grasses.    The  treatments  applied  to  these  pastures  were  for  the  purpose  of 
increasing  the  forage  productiono 

"The  yields  of  forage  indicate  only  a  slight  response  to  the  treatments  tested 
on  crested  wheatgrass  and  western  vv-heatgrass.    Ripping  at  ^and  8-inch  depths  and 
plowing  the  grass  into  l;2-inch  rov;s  vrith  and  without  a  legume  seeding  increased 
the  yield  up  to  about  200  pounds  per  acre  over  the  check.    Considering  the  cost  of 
applying  these  treatments  it  is  doubtful  that  these  small  increases  woijld  justify 
the  practice.    In  addition  to  the  cost  such  treatments  have  the  disadvantage  of 
greatly  increasing  the  amount  of  bare  gr^jund  as  compared  with  the  check  plots» 

"Russian  wildrye  shovTed  the  greatest  response  to  these  mechanical  treatm.ents. 
Increased  yields  resulted  from  all  treatments  applied.    The  outstanding  increases  f 
resulted  from  ploY/ing  this  grass  into  [|2-inch  roY/s,  a.nd  the  greatest  increase  with 
this  treatment  .was  made  by  the  plots  that  had  legumes  introduced.    Even  though 
this  treatment  greatly  increased  production  of  Russian  v;ildrye  it  leaves  so  much  t^, 
bare  ground  (it  provides  less  than  one-fourth  the  cover  found  on  the  check  plot) 
that  under  raost  conditions  the  treatment  wo\'ld  be  of  doubtful  value  as  an  im.prove- 
ment  practice. 

"In  general  and  on  the  basis  of  results  from  these  trials  it  appears  that 
mechanical  treatments  offer  little  opportunity  of  significantly  increasing  pro- 
duction of  old  crested  wheatgrass  and  vfestern  virheatgrass  standso    Russian  wildrye 
shows  marked  response  to  rather  severe  tillage  and  thinning  treatments  have  the 
disadvantage  of  leaving  a  considerable  amount  of  ground  bare," 

Erosion  Control  Practices  -  F,       Schallor,  Amos,  Iowa 

"A  summary  of  soil  and  T/ater-loss  measurements  from  the  control  plots  at 
Clarinda  is  presented  in  table  1,    Runoff  and  erosion  vrere  high  in  1951  because 
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of  heavy  rainfall.    This  year  corn  following  a  Toromc-alf alf a-red  clover  meadow 
lost  Ih  tons  of  soil  per  acrec    But  com  grown  continuously  lost  from  h6  to  ^2 
tons  per  acre.    Runoff  from  contihuous  corn  was  more  than  twice  that  from  rotation 
com. 

Table  1»— Soil  and  water  losses  from  coi  i,  Marshall  silt  loam, 

Clarinda,  lo-vva,  195  l 


^  Soil  loss~  Runoff 

Cropping  system  tons  per  acre   inches 

Corn-oats-hay  rotation  1%7  2,77 
for  21  years 

Continuous  corn  for  h6»0  7«3^ 

21  years 

•  Continuous  corn  for'  ^1.9  5»17 

9  years 


■^Hay  Mas  a  mixture  of  alfalfa,  red  clover,  and  brome-grass  ,. 

"Corn  yields  from  the  control  plots  at  Clarinda  were  unusually  low  this  year* 
(See  table  2.)    Unfavorable  weather  conditions  and  late  planting  (June  5)  v/ere 
main  factors  causing  lovf  yield.    However,  the  data  in  table  2  show  clearly  how 
grass  and  legumes  in  a' rotation  improve  the  soil  and  increase  corn  yields  as  v/ell 
as  controlling  erosion. 


Table  2,-- Corn  yields  from  Clarinda  control  plots,  1901 


^  '  Com  yields 
 Cropping  system  _      _  ^                   Bushels  per  acre 

Continuous  corn  for  21  je^rs  9 
Continuous  corn  for  8  3'-ears  32 
Com^oats -hay  rotation  for 

9  years 

Corn-oats-hay  rotation  for  63 
21  years 


Hay  vras  a  mixture  of  alfalfa,  red  clover  and  brorae- 

.  '  grass* 

.  "Soil  and  water  losses  at  the  Western  Io?j-a  Experimental  Farm  are  shown  in 
table  3»    These  plots  are  located  on  Ida  silt  loam  soil  vd.th  an  average'  slope 
of  Ih  percent, 

"The  1901  season  was  high  in  raitifall,  and  erosion  losses  'from  corn  were 
generally  high.    The  heavy  rains,  especially  in  May  and  Juno,  served  well  to  demon- 
strate the  effectiveness  of  cropping  systems  on  runoff  and  erosion.    This  is  shown 
in  table  3« 
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Table  3»— Effect  of  cropping  systems  on  soil  and  water  losses, 'Ida  silt 
loam.  Ill-percent  slope,  V/estern  Iowa  Experimental  Farm,  19^1^ 


Cropping  system 


Soil  loss 
(tons  per  acre) 


Runoff 
(inches) 


From  Corn 


Corn-oats  (svreet  clover  catch) 

Surface  planted  up-and-down  hill 
Surface  planted  on  the  contour 
Contour  listed 


33. 

5.68 


6.97 

6oU2 
3.90 


C  orn-oat s-me  adow-me  adow 
Contour  listed 


3.7ii 


1.58 


1 


Total  rainfall  in  1951  =  U2.85  inches.    Length  of  slope  =72,6  ft. 

"In  1951  cornland  that  was  planted  up-and-do¥mhill  lost  U5.92  tons  of  soil 
per  acre.    This  represents  about  one-third  of  an  inch  of  topsoil.    Contoured  corn 
lost  33.U7  tons  per  acre,  and  contour-listed  corn  5.68  tons  per  acre.    These  re- 
sults vrore  obtained  from  corn  grom  in  a  corn-oats  (sweet-clover  catch)  rotation* 
Some  additional  saviiig  in  soil  was  obtained  in  the  corn-oats -meadow-meadow  rota- 
tion," 

Drought  Conditions  and  Soil  Organic  Matter  Determinations  -  R,  M»  Smith,  Temple^ 
Tex, 

"Rainfall  0,I|.6  inch  for  the  month,  which  is  2,11  inches  below  normal.  This 
adds  up  to  extreme  drought,  and  the  small  grain  plus  clover  fields  are  suffering 
very  serioi'sly.    All  of  our  103  calves  have  been  on  small  grain  with  clover 
grazing  since  December  12,  but  some  dry-lot  feeding  will  be  necessary  immediately 
unless  there  is  rain» 

"Depleted  soil-moisture  levels  are  confirmed  by  soil  saniples.    Houston  black 
clay  soil  still  contains  considerable  available  moisture  to  k  feet,  especially 
where  bedded  fallow,  but  Austin  clay  on  slopes  is  almost  at  the  wilting  point.  / 
The  soil  difference  shoTirs  veiry  distinctly  in  the  condition  of  small  grain  and 
clover. 


"Some  additional  soil  organic-matter  deteminations  have  been  completed  from 
plots  on  level  Houston  black  clay  land.    These  show  a  decline  of  0,13  percent  of 
organic  matter  from  k  years  of  continuous  cultivation  to  row  crops,  knd  an  increase 
of  Oolij  percent  from  h  years  of  continuous  legumes.    There  was  a  slight  decline  of 
0,03  percent  for' all  of  the  plots  in  crop  rotations.    Data  on  sloping  land,  pre- 
viously reported,  show  a  decline  of  0,l5  percent  from  continuous  cultivation,  an 
increase  of  0,06  from  continuous  legumes,  and  a  decline  of  0,06  percent  for  all 
rotations.    The  organic-matter  lox^els  involved  are  not  high  on  either  the  level 
or  the  sloping  land.    They  vary  from  2,5  percent  to  3oO  percent.    Agreement  is 
good  between  the  two  locations  as  to  the  effects  of  cropping*" 

Investigation  of  Reduction  in  Yield  Caused  by  Use  of  a  Mulch  -  CD,  Brill,  New 
Brunswick,  N,  Jg 


"The  value  of  an  applied  surface  mulch  during  the  cropping  season  in 


conserving  soil  and  water  has  been  proven  consistently,    Hovrever,  two  previous 
investigations    at  Marlboro  have  resulted  in  reduction' in  yields' where  a  mulch  ■ 
was  used.    During  19^1  we  started  a  new  plot  stuc3y  to  further  investigate  thiff 
problem.    Treatment  consisted  of  clean  cultivation  Yfith  no  mulch,  a  surface  ap- 
plication of  chopped  hay,  a  surface  application  of  wood  chips,  and  a  heavy  hay 
mulch.    Tomatoes  were  grovm  on  all  plots.    The  mulch  v/as  applied  after  the  plants 
were  set  out  and  all  plots  except  those  with  th^  heavy  mulch  were  cultivated  e- 
■nough  to  control  weeds,    Svyeeps  were  used  to  leave  as  .much  of  the  mulch  material 
as  possible  on  the  surface.    The  same  fertilizer  applications  were  made  on  all 
plots.    Tomato  yields  from  these  areas  are  shown  in  table  1, 

Table  1»— Effect  of  applied  surface  mulches  on  tomato  yield 


Treatment 

Total  yield 
Tons/acre 

Yield  as  of  Sept,  1 
Tons/acre             %  of  total 

Check 

16,23 

)4.29. 

26 

Wood  chip  mulch 

13. 8^ 

llO 

Chopped  hay  mulch 

13.07 

U.50  , 

3U 

Heavy  hay  mulch. 

18,21 

3.66 

20 

No  cultivation 

"The  above  data  clearly  show  a  reduction  in  yield  of.  tomatoes  with  a  light 
application  of  wood  chips  or  chopped  hay.    This  may  be  .di^e  to  a  nitrogen  de- 
ficiency.   This  will  be  investigated  during  the  coming  season, 

"The  high  yield  from  the  heayily  mulched  area  with  no  cultivation  is  a  di- 
rect 2:*eversal  of  previous  results.    This  may  possibly  be  due  to  improved  moisture 
conditions  ^nder  the,  mulch.    Rainfall  during  August  and  September  was  U,10  inches 
less  than  normal.    Eighty  percent  of  the  yield  from'  the'  heavily  mulched  areas  was 
harvested  after  September  1,    l^e  intend  to  continue  this  study  with  additional 
nitrogen  applications  to  part  of  the  plot  areas," 

Data  on  Effect  of  Slopes  on  the ■ Utilization  of  Rainfall  -  H,  H.  Finnell,  Goodwell, 
Okla, 

"Assuming  that  the  natural  water,  relations  of  the  land  raay  have  something  to 
do  with  adopting  practical  slope  limits  of  Classes  A,  B,  and  C  lands,  I  find  a 
very  interestj-ng  fact  cropping  out  in  a  stud^y  of  the  High  Plains  hardlands  of  the 
Texas  Panhandle  from  Ochiltres  District  on  the  north  to  Floyd  District  on  the 
south.    The  break  in  moisture-storage  efficiency  in  both  these  areas  occurs  be- 
tv/een  1  and  1,5  percent  and  between  3  and  3,5  percent  slopes.    If  we  called  O'to 
1  percent  on  A  slope  and  rated  its  average  moisture-f:torago  efficiency  at  100, 
the  natural  li^nits  of  B  slopes  would,  be  1  to  3  percent  yiith  an  efficiency  rating 
of  85,  while  C  slopes  would  be  3  to  14..5  percent  with  an  efficiency  rating  of  60« 
This  is  not  like  any  slope  classifications  ^vhich  have  been  used  heretofore,  but 
so  far  as  I  knovj,  this  is  the  first  time  v/e  have  had  reliable  information  orf  the 
effect  of  slopes  on  the.  utilization  ,of  rainfall.    These  findings  at  least  suggest 
the  desirability  of  exploring  new  criteria  for  slope  classifications  based  not 
upon  uniform  percentage  rate  limits  but  upon  the  relative  effect  of  different 
slopes  upon  basic  moisture  relations  wh_ich  would  me,an  different  percenta.ge  limits 
for  A,  B,  and  C  slope  classes  in  different  climatic  areas  and  possibly  different 
Tsoil  textures  within  a  climatic  area.," 
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Nitrogen  Content  of  Crops 3  19^1  -  Cp  J>  T'Thitf ield,  Amarillo,  Tex. 

"It  is  characteristic  of  the  wheat  plant  for  the  period  of  most  rapid  sorp- 
tion of  nitrogen  to  precede  the  period  of  most  r^id  grovrth.    This  results  in  a 
peaJc  of  nitrogen  content  of  the  plant  taken  as  a  whole.    In  19^1^  this  occTirred 
near  the  last  of  April.    As  growth  exceeds  the  rate  of  nitrogen  sorption,  the  ni- 
trogen content  of  the  plant  falls.    In  1951 >  the  time  of  most  rapid  growth  occurred 
during  the  last  half  of  May.    As  the  heads  develop,  up  tp  three-fourths  of  the  ni- 
trogen of  the  straw;  is  translocated  to  the  heads  and  nj.trogen  content  of  the  straw 
falls  to  a  low  level© 

"Subtilled  wheat  plants  were  in  general  lower  in  nitrogen  than  the  one-wayed 
and  wheat  on  delayed  subtilled  fallov/  lovrer  than  on  conventional  subtilled  fallow. 
This  is  in  agreement  with  the  relative  levels  of  soil  nitrate-nitrogen  usually  ob- 
served on  the  plots.    The  nitrogen  content  of  heads  and  grain  was  much  less  vari- 
able v/ith  tillage  than  the  rest  of  the  tops.    It  is  surprising  that  there  should 
be  pronounced  differences  in  the  nitrogen  content  of  the  mature  straw  yet  this 
proved  to  be  the  case..    At  maturity,  the  most  pronounced  difference  in  nitrogen 
content  was  in  the  chaff,  the  composition  of  the  other  parts  of  the  plant  being 
much  more  ijnif orm,    Xhe  nitrogen  content  of  the  mature  straw  v;as  unexpectedly  high, 
ranging  from  0.66  to  0.88  percent  compared  to  the  value  of  0,^0  percent  usually 
assumed  f  or  vrheat  strav/,    Greenbug  and  drought  damage  may  have  been  responsible 
for  this.    Some  plants  were  sampled  on  June  2,  which  shovred  the  characteristic  flat 
compressed  heads  partially  enclosed  by  the  boot,  and  thick  brittle  stems  character- 
istic of  greenbug  wheat.    The  nitrogen  content  of  the  straw  and  heads  of  these 
plants  average  2©68  and  2,I|.U  percent  nitrogen,  respectively.    This  vras  much  higher 
than  for  the  other  wheat  samples  taken  on  llaj  28,  and  Y/ere  unusual  in  that  the 
straw  v;as  higher  in  nitrogen  than  the  heads.    Wheat  grain  in  19^1  vras  exceptionally 
high  in  protein  and  ash  as  well  as  test  weight* 

Protein  Content  for  the  19^1  Crop  -  F»  H,  Siddov/ay,  St.  Anthony,  Idaho 

"The  protein  content  of  vj-heat  for  the  19^1  crop  was  abnormally  high.  Climatic 
conditions  favored  high  protein  formation.    Vegetative  grov/th  was  relatively  light 
and  there  was  ample  available  nitrogen  for  maximum  protein  formation.    The  vfheat 
was  shriveled  slightly  and  test  weights  v/ere  low. 

"There  v/as  a  0,36  reduction  in  protein  content  for  the  moldboard  plow  com- 
pared to  the  subsurface  plow  for  all  plots.    The  widest  difference  in  protein  con- 
tent between  the  tvro  stubble  placements  was  for  the  no-treatment  plots.    In  this 
case,  the  moldboard  plow  Yfas  1.11  percent  higher  than  the  subsurface  plov/.  The 
application  of  nitrogen  fertilizer  narro^'ved  this  difference  considerably,  indicat- 
ing there  is  a  fixation  of  available  nitrogen  by  the  surface  strav/.    "I'lThen  the 
average  yield  is  multiplied  by  the  percent  protein  for  each  of  the  two  stubble 
placements,  the  total  amount  of  protein  per  acre  produced  is  2i|.6  lbs,  for  the  sub- 
surface plow  and  233  lbs.  for  the  moldboard.    This  year  surface  placement  of  straw 
was  more  efficient  in  utilizing  the  available  nitrogen  than  plowing  the  straw  un- 
der." 

19^1  Low  in  Both  Rainfall  and  Soil  Loss  -  T,  L.  Copley,  Raleigh,  N.  G. 

"A  point  of  particular  interest  noted  in  the  tabulation  of  19^1  data  is  the 
rainfall  deficiency  for  19$1»    Less  than  33  inches  fell  during  the  year,  v^hich  is' 
almost  II4.  inches  below  nomial.    There  were  only  ^  months  in  Y\rhich  rionoff  occurred, 
and  soil  loss  from  the  control  plots  was  less  than  half  the  usual  yearly  araount. 


Another  unusual  result  in  19$1  shovm  by  the  soil  loss  data  was  the  relatively  high 
loss  diiring  November  "ollowing  the  seeding  of  winter  covers  on  clean,  freshly 
prepared  soil.    The  o  le  major  storm  period  during  the  month  had  high  intensity 
rains  for  the  time  of  year.    Also,  the  soil  surface  was  cleaner  than  usual  because 
of  thorough  land  prep  iration  preparatory  to  a  soil  fumigation  treatment  preceding 
the  seeding,  of  winter  cover.    These  heavy  November  soil  losses  illustrate  the 
fact "that  hard  rains  on  freshly  prepared  winter  cover  land  may  become  a  serious 
erosion  hazard  where  all  surface  residue  has  been  turned  under  or  destroyed." 

DRAINAGE  AND  WATER  CONTROL  DIVISION 

I^drologic  Studies   «  L,  L.  Harrold,  North  Appalachian  Experimental  Watershed^ 
Coshocton,  Ohio 

"Precipitatio  i  which  occurred  on  21  out  of  the  31  days  of  the  month  totaled 
5,6^  inches — ^well  over  nomal.    As  sbnefrost  was  in  the  ground  part  of  the  time, 
opportunity  is  provided  for  evaluation  of  infiltration  rates  for  frozen  soil. 
Thunderstorm  having  3-minute  maximum  intensity  of  3  inches  per  hour  was  unusual 
for  this  month.    The .  extremely  wet  soil  conditions  and  some  frost  in  the  soil  con>^ 
bined  to  yield  high  runoff  totals  as  shoivn  below.    Both  vegetal  cover  and  soil 
permeability  affected  rates  and  amounts  of  runoff. 


Watershed 
No. 


Area 


Soil 

drainage 


Land  use 


Runoff 


Total 


I&Lximum  rate 


Acres 

Inches 

131 

"ITT? 

17ell 

Y/oods 

0,22 

132 

.59 

Slow 

Woods 

129 

2.71 

Well 

Pasture 

.58 

121 

l,h2 

Well 

Rotation 

meadow 

.96 

123 

1.37 

Slow 

Rotation 

meadow 

2.13 

111 

1.18 

Slow 

Rotation 

wheat 

3.28 

196 

303  ' 

Mixed 

Mixed 

5.89 

Inches  per  hour 
O.OU 
.11 
.19 
.21 
.Ul 
.1^8 
.30 


•  — -MAs-  runoff  from  the  303-acre  watershed  totaled  so  much  greater  than  runoff 
values  from  the  smaller  v/atersheds,  it  is  reasonable  to  conclude  that  over  80  per- 
cent was  comprised  of  seepage  flow." 

-Ifydrologic  Studies  -  R.  Vf.  Baird,  Blacklands  Experimental  Watershed,  Yfaco,  Tex. 

"Rainfall  for  the  month  of  January  totalled  1.69  inches  at  Gage  No.  69  coii>- 
pared  to  the  normal  of  2.19  inches.    The  rain  of  January  21  included  1.1  inches 
in  1  hour.    This  heavy  rainJall  was  centered  over  the  Y  area  and  did  not  extend  to 
the  drainage  area  above  the  water-supply  lake.    In  the  areas  of  heaviest  rainfall 
there  was  a  trace  of  runoff  from  a  few  areas  which  included  shallow  cultivated 
land,  and  deeper  cultivated  land  where  the  fields  had  not  been  plovred,  but  disked 
and  seeded  to  winter  clover.    This  rainfall  has  been  sufficient  for  winter  crops 'to 
make  reasonable  gro^rth,  but^no  appreciable  runoff  has  ocjcurred  since  February  12, 
1950,.. almost  2  years. 

• .  ^ 

"J,  B.  Pope  reports  that  soil  samples  taken  on  January  2I4.,  following  a  rain 
of  1,22  inches  on  January  21,  in  cultivated  fields  in  the  Y-lO.and  W-10  watersheds 
shov^ed^the  following  percentages  of  moisture  at  the  designated,  depths: 


Y-IO  Area:    0-6  inche?,  27«6  percent;  6-12  inches,  26,3  percent;  12-2U 
inches,  23«2  percent;  2i|.-36  inches,  21,3  percent;  36-l;8  inches,  22,9 
percent;  and  I4.8-60  inches^  2li.,9  percent* 

W-IO  Areas    0-6  inches,  2h*l  percent;  6-12  inches,  22«^  percent;  I2-2I4. 
inches,  21,3  percent;  2U-36  inches,  20oU  percent;  36-U8  inches,  21ol 
percent;  and  I1.8-60  inches,  23.1  percent. 

"Oats  and  winter  peas  furnished  20  days  of  grazing  during  the  month.  This 
is  the  first  season  out  of  four  that  the  peas  in  the  corn-winter  peas,  cotton,  and 
oat-Hubam  system  have  made  enough  growth  in  December  and  January  to  graze.  All 
of  the-  oats  in  the  corn,  oats-sweet  clover,  and  cotton  system  in  the  Y  area  were 
grazed  during  the  month*" 

Hydrologlc  Studies  -  J.  A.  Allis,  Central  Great  Plains  Experimental  Watershed, 
Hastjjigs,  Nebrj 

"The  Research-Operations  Technical  Conference  in  Lincoln,  Nebr»,  January 
18,  19^2,  v/as  the  first  in  this  region  to  bring  together  technicians  of  both  re- 
search and  operations  over  such  a  wide  area.    Many  interesting  papers  were  pre- 
sented, personal  contacts  were  conducive  to  a.  better  understanding  of  our  problems. 
The  meetings  v;ere  well  planned  and  organized  and  it  is  hoped  that  future  meetings 
of  this  caliber  can  be  held*  .  .  . 

"January  was  mild  and  dry.    The  average  wind  velocity  was  9*3  miles-  per  hour 
and  the  temperatures  were  2.3  degrees  above  the  long-time  average.    Only  0,2h 
inch  of  precipitation  was  received  during  the  month. 

"The  following  table  shows  comparative  data  on  Watershed  W-3,  containing 
J48I  acres  untreated  and  ''Watershed  containing  I4.ll  acres  which  is  6$  percent 

treated.    The  period  covered  is  from  June  1  to  July  12,  19^1:  ' 

Table  1, --Rainfall,  runoff,  and  maximujii  peak  discharge,  watersheds  W-3  and 

June  1  to  July  12,  19^1 


1951 

Rainf 

all 

Column  (6) 

Max,  peak 

storm 

Wei£ 

jhted 

Total 

minus 

minus  (5) 

in/hr* 

periods- 

rainfall 

runoff 

runoff 

where  R,  0, 

occurred 

F-3 

^T-3 

W-3 

w-5 

W-3 

W-5 

(1) 

(2) 

(3) 

(h) 

(^) 

(6) 

(7) 

(8) 

'  (9) 

June  1-2 

^  U.05 

h.Qo 

2,38  - 

2o30 

1.6? 

^,50 

■•'0.83 

1.3a 

0.93 

"  5 

.01 

.01 

0 

0 

,01 

•,01 

"  6 

.30 

.35 

T 

T 

,30 

.35 

.002 

,001 

»  6-7 

.95 

1.02 

.I4I 

,39 

.5U 

.63 

+  .09 

.16 

,12 

"  8 

.12 

.11 

T 

T 

,12 

,11 

•ooh 

.001 

"  I3-II4 

.80 

.78 

.22 

.18 

.58 

.60 

+•  ,02 

.2k 

,08 

"  lk-l$ 

.09 

.06 

T 

0 

,09 

,06 

,002 

0 

"  17 

.01 

.13 

0 

0 

,01 

.15 

"  18 

.03 

0 

0 

0 

.03 

0 

"  21 

.m 

.50 

0 

0 

.Ij.8 

.50 

"  22 

.85 

.92 

.27 

.23 

.58 

.69 

+  .11 

.10 

,06 

"  2k 

.01 

0 

0 

0 

.01 

0 

»  25-26 

1.87 

1.67 

1,00 

.70 

.87 

.97 

+  .10 

163 

725 

Table  l,-~Rainfall,  runoff,  and  maxixium  peak  discharge,  watersheds  W-3  and  Vf-^^ 

J-une  1  to  July  12,  19^1— Continued 


1951  " 
storm 

periods  


Weighted 
rainfall 


Total 
runoff 


Rainfall 

minus 
.  ininoff - 


Column  (6) 
minus  (5) 
v;here  R»  0 
occurred 


Max,  peak 
in/hr. 


yr-  2 

w-5 

^.^-3 

Yf-3 

17-3 

vr-.5 

June  27 
-«       29  -  - 
July  10-12 

(1)  / 

0.10 

-  .oii 
5,oU- 

(-2)  ' 
0.12 
.'03 
5.lli 

(3) 
0.01 

^  0 
3.0U 

(li)-. 

0.01 

0 

2.51; 

(^)  . 

0.09 
2.00 

(6) 

0.11 

•03 

2.60 

(7) 

*0.02 
+  .60 

(S) 
0.005 

1.71; 

(9) 

0 

187 

Total  for  • 

6-'week 

period 

15.66 

7.35 

6.35 

7.1;2 

9.31 

+1.89 

^ydmlogic  Studies  -  R.  B.'  Hlckokj  Lafayette,  Indg 

"Idr.  Stoltenberg  lias  practically,  completed  analysis  of  the  soil  and  nutrient 
loss  data  and  drafting  of  a  paper  on  'Selective  Loss  of  Plant  Nutrients  by  Ero- 
sion.', He  has  prepared  especially  for  this  report  the  following  summary  covering 
some  Dhases  of  that  work: 


"In  order  to  proper  evaluate  land  use  programs  and  to  determine  whether  or  not 
the  soil  fertility  levels  ar-e  increasing  or  decreasing  in  intensively  cropped  a- 
reas  it  is  necessary  to  have  values  for  loss  of  plant  nutrients  by  erosion,  E- 
■ rosional  losses  of  plant  nutrients  from  12  rotation  cropped,  3-acre  watersheds  have 
been  determined  for  each  storm  period  since  19U1|-,    Since  19l;5  the  rotation  has  been 
corn,  soybeans,  wheat,  and  meadow.    Six  of  these  vratersheds  have  been  farmed  under 
the  prevailing  farming  system,  and  conservation  practices  have  been  established  on 
the  other  six,'  These' conservation  practices  consist  essentially  of  contour  culti- 
vation and  the  development  of  a  higher  soil  fertility  level. 

"The  mean  annual  losses  for  the  period  19l;7-50  for  each  farming  system  are 
listed  in  table  1.    Several  methods  of  analysis  Indicate  raijifall  rates  and  a- 
mounts  to  be  about  normal  for  the  period.    Despite  the  larger  amounts  of  fertilizer 
applied  to  the  conservation-practice  watersheds  it  appears  that  these  practices 
have  resulted  in  over  a  50  percent  saving  in  nutrient  losses  (with  the  exception  of 
KgO). 

"Although  an  annual  soil  loss  of  2  tons  per  acre  may  not  cause  serious  erosion, 
from  a  physical  standpoint,  it  is  costly.    To    replace  those  nutrients  lost  by  e- 
rosion  under  the  prevailing-fari/iing  system  would  cost  |12,60  per  acre  per  rotation 
at  present  fertilizer  prices. 

"Studies  of  the  relationships  betiTeen  the  losses  of  total  solids  and  losses  of 
the  several  plant  nutrients  show    conclusively, that  erosion  is  a  selective  process 
whereby  the  eroded  materia;!  contains  considerably  more  plant  nutrients  than  the 
soil  from  which  it  was  eroded.    The  propess  i?  related  to  the  hydraulic  character- 
istics of  the  ninoff.    This  process  leads  to:    (1)  Exhausticn  of  the  fertility  ele- 
ments of  the  soil;  (2)  decreases  in  orgaijic-matter  content,  and  (.3)  changes  in  the 
texture.    Further  details  of  the  process  v/ill  be  giv.en  in  subsequent  reports*" 
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Table  1,-— Mean  annual  nutrient  losses  by  erosion,  Purdue-Throckmorton  Farm 

19k7-50 


Practices 

Total 
solids 

Organic 
matto? 

-J^K  0 

c 

CaC03  and 
MgC03 

liUUo 

Poimds  per 

acre  per  year 

'  30 

Prevailing""""" 
Conservation 

170 
68 

11.6 

5.0  1.7 

3,0 
2.2 

Difference  .... 

2,7UO  • 

102' 

6»6  2.2 

0.8  . 

.  31; 

-"-In  forms  readily  available  to  growing  crops. 


I^drologic  Studies  ■■  A.       Cooper,  Auburn,  Ala.  . .  . 

"The  January  rainfall  of  3*52  inches  represents  73  percent  of  the  71-year 
average  of  U,85  inches  for  Auburn, 

"One  rain  of  lo50  inches  caused  a  small  amount  of  runoff  and  soil  loss-  (table 

D." 

Table  1«— -Soil  and  water  losses  from  erosion  plots.  Auburn,  Ala»^ 


Rainfall  -  1»50  inches 

Plot  Slope  Vegetative   1/28/52  

No,  percent  cover  Water  loss  Soil  loss 
_____  inches  lb .  / acre 


1 

2-1/2 

Alfalfa 

0 

0 

2 

5 

Crimson  and  rye 

0 

0 

3 

5 

Crimson  and  lye 

0.37 

0 

I 

5 

Cornstalk  mulch 

.29 

0 

5 

10 

Fescue  and  Ladino 

•  99 

0  , 

6 

10 

Cornstalk  miilch 

.li2 

0 

7 

10 

Fescue  and  Ladino 

.37 

93.5 

8 

10 

Crimson 

0 

0 

9 

20 

Crimson 

0 

0 

10 

20 

Crimson 

0 

0 

-^All  \vork  is  cooperative  with  the  Alabama  Agricultural  Experiment 
Station, 

^ydrologic  Studies  -  T.  IT.  Edminster,  Blacksburg,  Va, 

"At  the  rcquest  of  Ifr,  C.  M,  Jones,  the  detention-discharge  method  of  runoff 
estimating  v/as  applied  to  a  700-acre  watershed  in  Nottoway  County  assuming  condi- 
tions as  indicated  by  Mr.  Jones.    Since  the  rcsul.t  of  this  computation  vj-as  a 
mechanical  spillway,  approxiiaately  1^5  feet  wide  due  to  a  stipulated  lovj'  permissi- 
ble flood  stage  of  only  3.3  feet,  the  calcuLation  vfill  be  extended  to  design  a 
much  narrower  mechanical  spillway  with  considerably  greater  flood  stage* " 


•^13  " 

hydraulic  Studies  -  Blaisdell^  Minneapolis^  Minn« 

"The  pipe  spillway  remodeling  v/as  completed  to  the  point  where  water  could' 
be  run  through  models.    A  pipe  entrance  projecting  into  the  reservoir  was  tried^ 
the  entrance  being  that  of  the  groove  end  of  concrete  pipe.    The  entrance  did  not 
operate  as  well  as  was  hoped.    The  construction  at  the  entrance  was  so  great  that 
the  pipe  could  not  be  depended  upon  to  flovj-  full.    A  well-rounded  pipe  entrance 
was  tried  and  this  entrance  is  more  likely  to  insure  that  the  pipe  ?all  flow  full. 
No  tests  have  been  made,  the  above  information  being  observational  only. 

"Intense  vortices  were  observed  over  the  pipe  entrance  for  both  inlets. 
These  vortices  served  to  greatly  decrease  the  flow  through  the  spillway.  Their 
elimination  will  require  some  type  of  construction  and  this  construction  will  de- 
feat, at  least  partially,  one  of  the  advantages  of  this  inlet,  that  is  its  sim- 
plicity and  econony* 

'    .    "The  presence  of  vortices  lead  to  a  study  of  their  properties.    If  there  are  no 

vortices  or  if  the  vortices  are  so  small  tha,t  their  effect  can  be  neglected,  the 
model  results  can  readily  be  scaled  up  to  the  prototype  and  the  prototype  discharge 
reliably  predicted.    However,  if  there  are  vortices,  their  presence  apparently  is 
due  to  the  viscosity  of  the  water.    As  is  customary  in  this  type  of  model  s  tudy^ 
the  viscosity  effects  v/ere  considered  to  be  so  small  that  they  could  be  neglected 
or,  in  the  case  of  pipe  friction,  corrections  were  rmade  for  the  effect  of  viscosi- 
ty.   So  little  is  knovm  about  vortices  that  I  have  been  unable  to  find  any  method 
of  predicting  their  effect  on  the  prototj'pe  or  for  correcting  for  their  effect 
on  the  model.    Therefore,  at  this  time  we  cannot  say  definitely  virhether  large 
vortices  will  occur  in  field  structures.    For  safety's  sake,  it  appears  that  head- 
walls  to  break  up  vorticos  should  be  used  until  v;e  can  (definitely  determine  whether 
large  vortices  will  occur  in  the  protot^rpe  that  will  affect  the  prototype  dis- 
charge. 

"^.Te  could  exactly  simulate.,  vortices  in  the  model  if  we  could  use  a  liquid 
with  a  kinematic  viscosity  equal  to  the  kinematic  viscosity  of  v/ater,'. times  the 
scale  ratio  raised  to  the  three-halves  power.    Unfortunately  in  this  case,  water 
has  one  of  the  smallest  kinematic  viscosities  of  any  liquid  and,  apparently^ 
there  is  no  liquid  available  having  the  desired  lov/  kinematic  viscosity. 

"It  is  possible  that  some  information  could  be  obtained  using  air  as  the 
fluid.    This  would  pcrtnit  kinematic  viscosity  similarity  in  model  and  prototype* 
This  possibility  should  be  studied  further  before  making  any  decision.    A  second 
alternative  is  to  run  full-scale  tests.    This  is  a  costly  procedure  and,  if  some 
other  alternative  can  be  worked  out,  probably  should  be  reserved  for  checking  pur- 
poses rather  than  used  for  routine  testing,    A  third  alternative  is  to  make  a 
fundamental  study  of  vortices  to  determine  their  characteristics  and  methods  of 
scaling  up  their  effects  to  prototype  structures.    It  is  hoped  that  some  graduate 
student  will  begin  such  a  study  in  the  near  future.    However,  the  ansiTer  to  our 
problem  v/ill  be  slow  in  coming  if  sole  dependence  is  placed  on  thesis  studies. 
The  importance  of  this  problem  to  Operations  may  make  it  desirable  both  econorai-  ' 
cally  and  technically""  that  we  undertake  fundamental  studies  of  vortices  ourselves.." 

Drainage  Studies  -  J.  C.  Stephens,  ^Jcst  Pal-m  Beach,  Fla» 

"A  meeting  of  a  committee,  composed  of  J,  M".  Weir,  0,  C,  Lev/is,  and  J.  C« 
Stephens,  vms  held  to  discuss  methods  for  best  carrying  out  a  coordinated  program 
between  the  Operations  and  Research  of  the  Soil  Conservation  Service,  and  the 


Central  and  Southern  Florida  Flood  Control  Dist??ict,  for  the  Kissimmee  and  Upper 
St,  Johns  I'ii'atershed  program*    It  was  the  decision  of  the  coiTurdttee  to  recommend 
that  the  Central  and  Southern  Florida  Flood  Control  District  make  available 
$3}S00  to  cover  the  expenses  of  a  competent  engineer  to  prepare  a  report  compil- 
ing existing  available  data  pertinent  to  the  vrater-control  vrorks  in  connection 
with  this  program,  and  to  determine  what  additional  data  would  be  needed  that  the 
Service  )nay  be  expected  to  supply  to  the  District  under  the  terms  of  the  Memoran- 
dums of  Under  standing*  bet-ween  the  tv/o  agencies  #    SGS  is  to  prepare  plan  and  toj 

1,  Assemble  as  quickly  as  possible  all  available  data  on  the  basic  soil 
and  water-management  problems  pertaining  to  agriculture  in  the  Dis- 
trictt 

2.  Determine  v/hat  additional  information  is  needed  to  provide  full  and 
complete  information  necessary  for  the  planning  of  a  comprehensive 
system  for  water  control  in  the  District  that  vfill  provide  for  the 
use  Of  each  acre  of  agricultural  land  withdn  its  capabilities  and 
the  treatinent  of  each  acre  of  such  land  in  accordance  \vith  its  needs 
for  protection  and  improvement. 

3»    Present  at  theosrliest  date  feasible  the  results  of  these  findings 
in  the  form  of  a  report  Y/hich  may  be  used  for  the  guidance  of  the 
District  and  the  information  of  the  public. 

"The  tvro  10.5-foot  steel  evaporation  tanks  were  installed  in  the  hydrologic 
plot  at  the  Everglades  E^cperiment  Station*    These  tanks,  5«5  feet  deep,  will  be 
used  to  verify  the  previous  land  tank  evaporation  results  at  the  Everglades  Ex- 
periment Station,  and  will  extend  the  records  of  these  studies.    One  tank  is 
finished  mth  an  alu:ai.num  surface  and  the  other  will  be  finished  black  in  an  at- 
tempt to  determine  the  effect  of  the  difference  in  light  absorbing  characteristics 
of  the  two  surfaces.    Records  on  these  tanks  will  begin  on  March  1,  19^2." 

Drainage  Studies  -  M.  H,  Gallatin,  Homestead,  Fla. 

"The  area  of  vrhich  the  mulch  plots  is  a  part  has  been  irrigated  since  the 
first  of  the  year,  so  readings  have  remained  higher  than  usually  recorded.  It 
has  been  interesting  to  note  that  in  the  natural  cover  and  check  plot  areas  the 
loss  has  been  veiy  rapid  a.nd  at  the  end  of  a  week  these  areas  show  readings  at  or 
near  the  wilting  point.    The  rate  of  application  for  this  area  is  approximately 
three  quarters  of  an  inch. 

"In  connection  with  the  irrigation-moisture    studies,  with  little  or  no  rain- 
fall since  October  22,  1951,-  a.nd  an  extremely  lov^  water  table,  the  cycle  of  ap- 
plication for  the  cycle  plot  has  been  6  to  8  days  for  this  period.    Usually  dur- 
ing this  tiiiie  of  the  year  the  cycle  has  been  a  little  bit  v/ider  8  to  12  days  and 
it  is  not  until  the  .<3nd  of  February  that  the  cycle  must  be  shortened  to  a  week 
to  maintain  adequate  moisture© 

"Plans  are  being  m.ade  to  attempt  to  clear  up  a  slough  of  2  or  3  acres  in 
the  western  and  northern  part  of  this  area.  ITalking  the  growth  down  with  a  Cat 
tractor  pulling  a  bush  and  bog  disk  as  well  as  'Animate*  will  be  used.    This  pot 
hole  has  a  heavy  growth  of  wild  rubber  trees.  Bay,  vrillow,  and  Myrtle  growing  in 
it  and  tends  to  hold  moisture  and  makes  for  hard  drainage  of  the  iraiaediate  area. 
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'•Various  people  in  the  area  have  tried  reclaiming  these  areas  but  the  methods 
are  rather  expensive.    We.  believe  that  by  v/alking  these  areas  and  spraying  them 
with  "Ammate"  we  pan  get; rid  of  the  growth  and  the  follcaTing  season  begin  disking 
the  area  and  planting  it«  , 

"No  ch^Lorides  sarr.ples  vfere  collected  from  our  lines  during  the  past  period 
but  soil  and  water  samples  brought  to  us  and  the  Station  during  the  past  period 
have  shown  high  concentrations.    A  trip  through  the  truck-crop  area  to  select 
sampling  sites  for  tolerance  studies  shovis  that  the  area  affected  is  l/2  to  l/2 
mile  further  west  than  last  ye art 

'^'fe  are  corapillng  a  map  on  v;hioh  we  hope  to  keep  a  regord  of  the  area  af- 
fected each  year.    From  our  data  last  year  we  can  establish  that  boundary  and  we 
can  easily  plot  in  the  new  location, 

"Actually  this  is  not  a  movement  of  the  front  inland.    This  increase  has  been 
caused  by  the  fact  that  for  the  past  2  years  the  rainfall  during  the  summer  has 
not  been  heavy  or  frequent  enough  to  flush  or  leach  out  the  chlorides  and  flush 
them  from;  the^  areS.e 

"Sampling  of  well  v;ater  from  the  farmers  and  analyzed  for  chlorides  shov;s 
t^t  there  has  been  an  increase  in  concentration  in  many  of  the  wells  that  have 
been  usable  in  the  past," 

Drainage  Studies  -  S,  G»  Diseker^  Raleighj  No  C, 

"i\fter  the  termination  of  the  Bethel  Experiment  it  \ras  deemed  vfise  to  m.ake 
recdmmehdations  to  Mr#  Taylor  (oivner  of  farm)  wherebj^  more'  efficient  drainagie 
could  be  had  on  the  poorly  drained  (old,  U-foot  depth)  tiled    areas.    It  was  also 
suggested  that  tv^o  of  the  closely  spaced  ditches  (50-foof  Spacing)  on  the  east 
side  of  the  canal  could  be  eliminated.    Thus  the  plots  would  have  a  spacing  of 
1^0  feet  and  still  give  efficient  drainage.    It  was  recor.imended  that  a  shallow  V- 
ditch  be  placed  where  each  one  of  the  old  ditches  was,  elimana':ed,  when  the  experi- 
ment was  started.    These  shallov;  V-ditches  should  extend  from  the  first  2-foot 
depth  lines  of  tile  on  the  south,  across  the  3  and  U-foot  depth  tile  to  the  main 
canal  on  the  south,  and  each  outlet  should  be  protected  by  means  of  a  12-foot 
length  culvert  or  section  of  terracotta  pipe  with  joints  properly  cemented,  Thd.s 
would  drain  the  surface  water  from  the  low  areas,    Mr,  Taylor  vjas  again  remanded 
that  the  outlet  canal  should  be  cleaned  out  by  moans  of  a  dragline,  particularly 
for  a  distance  of  500  feet  above  the  tile  main  outlet  to  a  distance  of  at  least 
1  mile  belov/  the  tile  outlet,    Ke  v/as  advised  that  this  should  be  done,  otherv/ise 
the  tile  main  would  become  silted  in  and  covered  v/ith  soil  at  the  junction  of  the 
canal  and  tile  miiin.    Details  on  the  above  were  also  outlined  to  J,  R,  Highsiaith, 
the  drainage  assistant  at  Bethel,  so  that  he  could  assist  Ifr,  Taylor  ivith  the  V- 
ditches  and  the  elimination  of  the  small  ditches," 

Muck  Drainage  Studies  -  R,_  3,  Hickok,  Lafayette,  Ind, 

"I>fr,  Jongedyk  has  continued  work  on  analyses  of  drainage  data  for  prepara- 
tion of  a  final  report  on  the  muck  drainage  project,  ".'.''alkerton,  Ind,  Permeability 
coe^ff icients  derived  from  analyses  of  the  dravf-down  data-^  axe  being  compared  v/ith 
those  estimated  by  various  field  an^  laboratory  sampling  methods,    (The 'above 
footnote  v/ill  appear  at  the  end  of  I.lr,  Hickok's  report  on  the  next  page,) 
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"It  is  interesting  to  note  that  draw-down  measurements  made  at  two  locations 
on  each  plot  and  at  different  times  of  the  year  (April  ,  June,  July,  and  October) 
show  that  there  are  negligible  differences  in  rates  of  drainage.  Measurements 
made  in  July  show  some  influence  of  evapotranspiration,    VJTiere,  the  water  table  was 
about  0,5  foot  to  2gOO  feet  and  the  rate  of  drainage  was  fairly  slow, 'the  rate  of 
lowering  of  the  water  table  was  greater  during  the  day  than  the  night. 

"In  the  case  of  the  one  plot  where  the  water  in  the  tile-outlet  ditches  v;as 
almost  as  low  during  July  as  it  vra.s  diu?ing  October,  some  difference  in  rate  of  low- 
ering the  vj-ater  table  was  noted  at  greater  depths  v/here  permeability  ie  relatively 
lovj-.    This  is  shown  in  the  following  tables 

Table  1»— Time  for  vrater  table  of  the  middle  16  feet  between  tile  lines  at 
25-foot  spacing  to  reach  given  depths  under  different  conditions  of 
evapo-transpiration.    Controlled  drainage  plots,  1950,  Purdue  Muck 
Experiment  Farm 


July  l«-26  Oct. 

19-Nov.  6 

Depth  of  Yfater  table  at  start,  below  surface 

0.9U' 

0.1i7» 

Time  to  drain  to  1©5*  below  surface 

h  hrs. 

5  hrs. 

"      If      II      II    2»0»      "  " 

Ih  " 

Ih  " 

II      II      n      It    2«5*      "  " 

6I4  " 

Qh  " 

If      II      It      II    2.9 »      "          "  , 

165   "  , 

30U  " 

Depth  of  tile  3 •6'  -  No  rain  interfering 

in  either  case 

Draw-dovm  studies  jriave  been  made  on  three  of  the  muck-drainage  plots.  Wa- 
ter table  was  m.easured  by  13  wells  on  a  course  perpendicular  to  a  tile  line.  Tile 
lines  are  spaced  at  25  feet.    Previous  drainage  has  been  different  and  tile  depths 
are  different.    Average  v;ater  tables  had  been  16  inches,  2j^  inches,  and  hO  inches." 

Drainage  Studies  -  T.  liT.  Edmi.nster,  Blacksburg,  Va. 

"Ivlr.  Walter  Turner,  Soil  Scientist,  reports  that  permeability  determinations 
have  been  completed  on  Sites  VA-305  and  VA-306  and  work  is  also  underway  on  Sites 
307  through  311j-^  which  are  samples  recently  obtained  in  the  Piedmont  Area  of 
Virginia. 

"Mr,  Phelphs  Walker,  Drainage  Engineer,  reports  the  following  work:  The 
Engineering  Sub-Comjnittee  of  the  Soil  Conservation  Advisory  Committee  is  preparing 
a  revised  handbook  of  recommended  engineering  practices  for  soil  and  water  con- 
servation in  Virginia,    A  revievf  of  the  drainage  section  of  this  handbook  was  pre- 
pared. 

"A  sub-committee  of  the  ASAE  National  Drainage  Committee  is  working  up  a. set 
of  recommended  practices  to  be  considered  when  designing  tile-drainage  systems. 
A  review  of  the  first  draft  of  this  manuscript  was  prepared  and  sent  to  Mr,  J.  H. 
Lillard,  a  member  of  the  committee." 
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Sedimentation  Studies  -  R»  Woodbumj  State  College j  Mis5» 

..  !»Re cords  of  'excessive,  rainfall'  are  available  in  State  College  Library  im- 
....  dejp. Report,  of  .-Chief  of  Weather  Bureau'  fr<pm  1881^  to  193^,  incl.    This  infonnation 
is  contained  in  the  Meteorological  yearbook  for  the  period  1935  to  19U2«  The 
Memphis  office  has  the  record  19k2  to  1950,  incl.,  in  the  Meteorological  yearbooks 
but  the  library  does  not. 

"It  was  found  that  the  Weather  Bureau  definition  of  '-excessive'  meant  a  rain- 
fall of  0.01  inch  per  minute  plus  0*20  inch  before  1935»    In  1935  to  19ii8,  incl,, 
it  v/as  0»20  inch  per  minute  plus  0«30»    In  19U9  and  forv/ard  it  Viras  0.01  inch  per 
minute  plus  Oe20« 

"The  higher  rate  for  1935  to  19U8,  inclus,,  classifies  very  few  rains  in  the 
excessive  class,  probably  on  an  average  not  more  than  3  to  U  per  year.    It  is  very 
doubtful  if  the  erosion-producing  potential  of  the  rainfall  for  the  year  can  be 
represented  by  §.ny  statistic  derived  from.  such  a  small  number  of  rains  per  year. 
The  validity  of  this  statement  may  be  shown  by  an  examination  of  the  soil  losses 
from,  a  bare  plot  on  a  9  percent  slope,  at  State.  College  from  191^2  to  1950,  incl. 

No.  of  rains  with              No.  of  rains  with 
"Year                          soil  loss  of                      soil  loss  of 
 '_  over  3T/AC   over  IT/AC 


a9ii2 

5 

•19i^3 

5- 

15 

21 

27 

I9h$  

 9  

27 

19U6 

18 

29 

19l;7 

11 

22 

19U8 

11 

2h 

19U9 

6 

17 

1950  (9  months  only) 

10 

-     >  25 

"During  this  period,  there  v/ere  frora  llj.  to  27  rains  per  year  causing  erosion 
in  excess  of  1  ton  per  acre,  a  rather  appreciable  loss.    There  were  from  5  to  21 
rains  per  year  causing  soil  loss  of  3  tons  or  over  per  rain,  which  is  a  serious 
figure  when  its  freo^uency  is  considered.    It  is  v;ell  to  keep  these  data  in  mind 
so  as  to  not  over  emphasize  the  fairly  rare  rain  causing  the  higher  erosion 
losses. 

"If  the  Weather  Bureau  excessive  storms  viero  all  on  the  basis  of  the  smaller 
criterion  then  they  would  possibly  be  suitable  for  deriving  a  yardstick  of  erosion 
potential  for  use  in  estimating  the  sediraent-production  rate  of  various  years  of 
record  in  the  sedimentation  survey." 


IRRIGATION  ENGINEERING  AND  YfATER  CONSERVATION  DIVISION 


Irrigation  Water  Management  and  Drainage  Practices  in  the  Production  of  Hay  aiid 
Forage  in  the  High  Moujitain  Valleys  of  Colorado  -  Ho  K»  Rouse 5  Guonison,  Colo« 

"The  Feeding  Ebcperiment  being  conducted  by  the  Gunnison  County  Feeding  Re- 
search Corporation  with  the  cooperation  of  Colorado  A  &  M  College,  BPISAE,  and 
this  project  is  proceeding  in  accordance  with  plan,  and  has  reached  the  mid-point 
of  the  test.    The  results  for  the  first  56  days  of  the  scheduled  120-day  trial  ' 
are  shown  in  the  table. 

Table  1»— Biological  assay,  Gunnison  County  Feeding  Research  Corporation, 

Gunnison,  Colo, 

Summary  of  Results;  Dec.  5,  19^1,  to  Jan.  30,  1952;  56  days 


Pen 

Y.' eight 

Total 

Hay  con- 

Gain per 

Pounds  hay 

No. 

Ration 

12/5/51 

1/^07^2 

hay 

sumed  per 

animal 

per 

Gain 

consumed 

animal  day 

day 

pound  gain 

1 

mic-20% 

i^,130 

11,635 

^o5 

I3.I49 

0.90 

114.96 

2 

mic-395^ 

it,085 

lj.;66o 

575 

7,1433 

13.28 

lc03 

12.93 

3 

OE 

14,175 

li,la5 

2U0 

7,309 

13.05 

.k3 

.  30.I45 

h 

NPL 

.  U,115 

Ii-,275 

160 

7,IU6 

■  12.93 

.29 

UU.66 

5 

PE 

U,075 

U,U5o 

375 

7,030 

12.56 

.67 

18.75 

6  • 

OL 

U,lUo 

U,l65 

25 

7,16)4 

12.79 

.0I4 

286,50 

7 

NPE 

U,090 

U,Ul5 

325 

7,350 

13.13 

.58 

22.61 

8 

PL 

U,120 

U,l85 

65 

7,185 

12.83 

.12 

110,5U 

Explanation  of  Ration  Symbols: 

Hay  cut  mid-season,  nitrogen  fertilizer  plus  1  lb.  20^  cake  per 


1. 

NMC-20$^. 

Hay 

cut 

A.  D. 

mic-39^. 

A.  D, 

2. 

Hay 

cut- 

3. 

OE 

Hay 

out 

I4. 

NPL 

Hay 

cut 

5. 

PE 

Hay 

cut 

6. 

OL 

Hay 

cut 

7« 

NPE 

Hay 

cut 

8. 

PL 

Hay 

cut 

This  experiment  is  conducted  with  the  cooperation  of  Colorado  A  &  M  Col- 
lege, Bureau  of  Plant  Industry,  Soils,  and  Agricultural  Engineering,  and 
Soil  Conseirvation  Service— Research.  , 


"It  should  be  realized  that  this  is  not  an  experiment  planned  to  fatten  beef 
for  inarket.    Rather  it  is  one  aimed  at  determining  the  relative  values  of  hay, 
produced  at  different  fertility  levels  and  harvested  at  different  maturities.  In 
the  Mountain  Valleys, "all  pastures  are  snow-bomd  and  feeding  is  necessary  during 
a  U-to  6-month  period© 

"The  gain  per  animal  daj^"  varies  from  practically  no  gain  to  approximately  1' 
pound.    During  the  corresponding  period  in  the  similar  test  conducted  a  year  ago. 
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gains  ran  from  Omh  to  1,3  poimds  per  animal  day.  ■ 

"Then,  the  ratio  of  pounds  of  hay  consiraied  to  poimds  gained  varied  from  7«5^ 
to  21,6h  as  compared  with  12.93  to  286.^0  in  the  preseht  test.    In  both  tests, 
hay  vfas  kept  before  the  animals  at  all  times  and  they  could  have  all  they  would 
eat.    Even  though  the  80  heifer  calves  undergoing  these  tests  this  year  are  smal- 
ler, by  an  average  of  35  pounds  per  animal,  then  those  used  last  year,  average  hay 
consumption  this  year  is  up  more  than  I4.O  percent,  from  9*2  to  13,0  pounds  per 
animal  day.    In  partial  explanation,  the  winter  weather  has  been  unusually  severe, 
even  for  Gunnison,  with  greater  proportions  of  the  feed  needed  for  maintenance 
and  less  available  for  grovfth* 

"Resiilts  this  season  are  comparable  with  those  of  last  year  in  that  the  a- 
mounts  of  late  cut  hay  required  per  pound  of  gain  are  much  greater  than  for  early 
cut  hay.    The  addition  of  1  pound  of  39  percent  protein  supplement  per  animal  day 
this  year  resulted  in  an  increase  in  the  rate  of  gain  per  day  of  0,6  pound  as  com- 
pared with  a  simdlar  differential  of  Omh  pound  last  year," 

Drainage  and  Iirrigation  Studies  --  IT,  D,  Griddle,  Boise,  Idaho, 

Drainage  Investigations  -  Gem  Goimty  -  "George  B,  Bradshaw  continued  the 
drainage  investig-.tions  in  Gem  County  during  January,    Studies  in  a  water-logged 
Muck-soil  area  indicate  that  open  or  tile-drainage  systems  are  not  feasible  for 
draining'  such  soils  underlain  with  artesian  pressure. 

"The  permeability  of  the  artesian  aquifer  immediately  underlying  the  Muck 
soils  is  extremely  high,  vfhile  that  of  the  overlying  Muck  is  very  slow.  This 
causes  considerable  heaving  in  the  bottom  and  sloughing  along  the  sides  of  the 
open  test  drain.    In  some  areas  the  Muck  s  oils  are  very  unsta.ble  and  in  a  semi- 
fluid state.    The  installation  and  maintenance  of  open  or  tile  drains  under  such 
conditions  is  practically  impossible, 

"Drainage  of  these  soils  is  believed  to  be  most  feasible  by  pumping,    A  study 
is  being  made  to  determine  the  proper  location  and  design  of  a  series  of  drainage 
vrells  to  lower  the  artesian  pressure  under  the  area," 

Surface  Methods  of  Irrigation  -  Black  Canyon  Project  -  "The  1951  Progress 
Report' of  the  irrigation  studies  on  the  Black  Canyon  Project  was  completed  and 
sent  to  cooperators  early  in  January, 

"Intake  rates  -of  soils  on  the  surface  plots  as  measured  hy  the  double  ring 
inf iltromctcr  show  a  definite  downward  trend.    The  average  intake  rate  in  19U9  was 
0,37  inch  per  hour  as  compared  with  a  rate  of  O.lli  inch  per  hour  for  195l,  One 
theory  for  this  decrease  in  intcJke  rate  is  that  the  waters  01  the  Payette  River 
vmich  were  u.sed  for  irrigation  are  extremely  pure  and  application  of  water  may  be 
leaching  the  salts  from  the  soil  causing  them  to  tighten  up.    Some  soil  amendment 
may  be  necessary  if  these  soils  are  to  maintain  a  reasonable  intalre  rate," 

.   ■    Sprinkler  Irrigation  Studies  -  Black  Canyon  Project  -  "The  effect  of  sprinkler 
irrigation  upon  soils  of  the  Black  Canyon  Experimental  Tract  as  measured  by  intake 
rates  determined  by  double  ring  inf iltrometer  methods  is  shovm  in  the  follov/ing 
table: 
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May  19h9       Nov,  19k9       Mar.  19^0       Aug.  19^0       April  1951       Aug.  1951 
In,/hr,         In,/hr,  In,/hr,  In./hr.  In,/hr,  ' In^/hr, 

0.33  0,28    ^  0,2U  0.30  0.30  0.28' 

"B'iguTGs  shown  are  average  rate  water  entered  soil  for  the  last  8  hours  of 
a  I;8-hour  test  run.    The  i/Iay  19U9  intake  rate  tests  vrere  run  on  the  plot  before 
the  native  vegetation  had  been  dist;\iiibed,  "The  cropping  pattern  has  been:    19U9  - 
oats 5  1950  -  barley I 'and  1951  -  red  clove r, 

"Since  the  intake  rates  of  the  soils  on  the  sprinkler  irrigation  plots  have 
remained  about  constant  ard  since  the  soils  are  sir;iilar'to  those  under  the  sur- 
face irrigation  plots^  we  have  attempted  to  determine  the  reason  for  this  varia- 
tion.   During  the  3-year  period  19U9-51*  considei-ably  less  water  has  been  applied 
to  the  soil  under  the  sprinkler  plots  than  v/as  applied  under  the  surface  plots. 
It  is  felt  that  perhaps  the  salts  have  not  been  leached  from  the  soils  under  the 
sprinlcler  side,  and,  therefore,  intake  rates  have  remained  up  to  about  the  same 
rate  rrhich  occurred  under  virgin  conditions," 

Irrigated  Pastures  at  the  North  Platte  Experiment' Station  -  F.  B.  Haaiilton,  Lincoln 
Nebr, 

"For  the  past  three  growing'  seasons  records  of  water  application  have  been 
kept  on  irrigated  pastures  at  the  North  Platte  Experiment  Station,    The  pastures 
consist  of  alfalfa  and  brome  grass.    High  production  has  been  maintained  by  care- 
ful management  and  the  addition  of  manure.    During  the  1950  and  1951  soil-moisture 
samples  were  also  taken  at  the  beginning  and  end  of  the  season.    Each  year  com- 
parisons have  been  made  between  v/ater  used  and  computed  consumptive  use  based  on 
th.e  Blaney-Criddle  Method, 

"The  following  table  shows  a  suiiimary  of  the  data  for  the  3  years: 

Table  1. --Computed  water  requirement  and  measured  water  use  •  of  irrigated  pasture 

North  Platte  Experiment  Station 

19U9 


Estimated  consumptive 

Effective  rainfall 

Irrigation 

Total  water 

Month 

use  (inches) 

( inches) ' 

applied 

applied 

(inches ) 

April 

3.71 

1.33 

1.33 

May 

5.18 

U.60 

I;,60 

June 

6.01 

I4.21 

0.39 

li.60 

J\ay 

7.U5 

1.86 

i|.  27 

6.13 

August 

6,oU 

.9h 

9,20 

10. lU 

September 

U.36 

1,31 

8.1ii 

9.ii5 

October 

3.3ii 

1.08 

3.5U 

U.62 

36.09 

15.33 

25.  ^'li 

U0.87 
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Table  1,— Computed  water  requirement  and  measured  v/ater  used  of  irrigated  pasture 

North  Platte  Experiment  Station — Continued 

19^0 


..  Estimate'd'  consumptive 
Month   .  ..        use."  (inches) 


Effective  rainfall 
(inches) 


Irrigation 
applied 
(inches) 


Totpil  water 
applied 


April 
May- 
June 
July- 
August 
September 
October 


3,26 

5.87 
6,82 

h.hh 
3.65 


1.68 
U.ll 
1.19 
5.66 

U.29 
2.37 

0 


2.69 

9.69 
6.60 
1.07 


1,68 
6.80 
10.88 
12.26 
5.36 


2.37 


19.30  2070^  39^ 
Loss  in  Soil  Moisture  I.l8 
  Total  Consumptive  Use  Ii.0e53. 


1951 


April 

Mav 

June 

July 

August 

September 

October 


3.33 
U.95 
5.31 

6,85 
5o83 
)u21 
3.15 
3T.W 


2,33 
5.9U 
7.92 
ii.72 

ioh5 
lo95 

le02 


9.50 


2.33 

7.92 
U.72 

10.95 
1.95 

1^02 


"2^33  93o~  3TiTBJ 

Gain  in  Soil  Moisture  2o7l-L 
Total  Consumptive  Use  32.09 


"Results  for  1951  were  somev/hat  different  than  those  of  the  previous  2  years. 
Much  less  irrigating  vj-as  done.    There  vrerc  several  long  periods  of  very  humid 
weather  which  m-ay  have  affected  the  actual  water  requirement  vrithout  having  any 
effect  (except  as  hiunidity  is.  related  to  temperature)  on  the  computed  requirement, 
ir       It  is  interesting  to  note  that  the  effective  rainfall  for  April  through  July  was 
20,61  inches  while  the  estimated  cons-ujriptive  use  for  that  period  was  20.1|ii  inches 
and  tliat  no  irrigation  v/ater  was  applied  during  that  period. 

"The  distribution  of  water  on  these  pastures  has  not  been  as  \iniform  as 
vrould  be  desirable,    Nev;  pastures  vfere  sown, last  fall  on  v/hich  much  better  water 
control  and  distribution  will  be  possible.    It  is  planned  to  continue  the  study 
under  more  nearly  controlled  conditions  on  these  new  pastures." 

Irrigation  Studies  -  S,  J,  Mech,  Prosser^  Hash, 

Consumptive  Use  -  "Consumptive  use  data  for  the  1951  wheat-alfalfa  has  been 
completed  and  is  presented  in  table  1  on  page  22,    These  data  are  based  on  soil- 
moisture  samples  taken  2.  days  before  irrigation  begins  and  3  days  after  the  v/ater 
is  turned  off. 
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Table  l,— Soil  moisture  use.'  by  19^1  wheat-alfalfa  under  three  ranges  of 

available  soil  moisture 


AVAIIAJBLE  MOISTURE  100- 

—  60^ 

Period 

Average  loss 

From 

To 

.  Inches /day 

3/28 

U/20 

0,02 

U/20 

5/18 

.18 

5/18 

6/10 

.28 

6/10 

6/26 

.36 

6/26 

7/11 

.32 

7/11 

8/16 

.06 

8/16 

9/7 

.20 

9/7 

9/28 

.20 

9/28 

10/30 

•lU 

AVAIL/iBLE  MOISTURE  100 

-  35^ 

3/2b 

5/5 

Oe02 

5/5 

6/16 

c23 

6/16 

7/10 

e30 

7/10 

8/lii 

.02 

8 /ill 

9  /l? 
7/  j-^ 

.18 

9/12 

9/22 

9/22 

10/30 

«13 

AVAILABLE  MOISTURE  100 

-  15?^ 

5/15 

O0O5 

5/15 

6/U 

.17 

6/)4 

7/9 

.27 

7/9 

8/10 

•oU 

8/10 

10/30 

.10 

TOT/J.  CONSUMPTIVE  USE  IN 

INCHES 

Period 

Days 

"i/et 

Med^    .  Dry" 

ijTheat 

3/28-7/10 

lOU 

22*18 

17.62  I5c29 

Wieat  harvest-Alfalfa  seeding  7/lO-8/lIi 

35 

2e36 

e70  1.6U 

Alfalfa  seeding  8/IU-IO/3O 

77 

13o20 

11.56  7*70 

Total 

3/28-10/30 

21^ 

37;7ll 

"The  result?]  show  a  smaller  total  use  and  a  lesser  peak  use  with  a  decrease 
of  soil  moi.'3tu}.''e  before  irrigation.    In  this  respect  it  repeats  what  has  been  ob- 
tained from  the  four  other  crops  in  the  rotation.    The  conclusion  is  quite  obvious: 
considerable  less  water  is  required  if  the  available  soil  moisture  is  permitted' to 
drop  to  35  percent  or  less  before  irrigation.    The  fact  that  our  yield  was  65«2> 
67*U^  and  5l,9  bushels  per  acre  for  the  wot,  medium,  and  dry  plots  respectively, 
emphasizes  the  fallacy  of  maintaining  a  high  moisture  content, 

"In  a  recent  discussion  v;ith  Dell  Shockley,  Head,  Irrigation  Section,  Soil 
Conservation  Service,  Portland,  Ore;j-on,  a  question  has  been  raised  as  to  what 
criteria  should  be  used  to  determine  the  tiiiie  for  beginning  an  irrigation,    A  35 


percent  available  soil-moisture  content  in  a  root  zone  vrtiose  total  available  soil- 
moisture  capacity  is  9  inches  may  be  safe  enough,  but  a  soil  or  root-  zone  whose 
total  capacity  is  only  U-l/2  jjiches  may  require  a  different  criteria.    In  our 
discussion  it  was  brought  out  that  even  though  the  35  percent  of  the  Ii-l/2-inch 
capacity  may'  be  s^'i'e  enough  for  sustained  plant  growth,  it  may  not  be  safe  enough 
when  the  precision  of  soil-moisture  determinations  and  speed  with  ivhich  irrigation 
water  may  be  delivered  are  considered.    In  all .probability,  holding  off  the  irri- 
gation until  only  3S  percent  of  the  available  soil  moisture  was  left  would  not 
provide  an  adequate  safetj''  factor  in  very  light  or  shallow  soils.    It  was  decided 
that  for  safety  sake,  it  vrould  be  better  to  irrigate  when  2-1/2  or  3  inches  of 
water  are  still  left.    Th:.s  RBans  that  a  soil  vrhose  available  root-zone  capacity 
is  U-l/2  would  be  irrigated  v/hen  the  available  soil-moisture  content  would  be 
60-67  percent  of  the  total  capacity^'  ^ 

"It  vj-as  felt  th^t  the  criteria  for  expressing  the  time  when  irrigr.tion  should 
be  applied  \Tould  be  more  generally  applicable  if  it  were  expressed  in  inches  of 
water  remaining  in  the  root  zone,  instead  in  percent  of  available  total  capacity* 
The  desirable  amount  of  tliis  remaining  moisture  will  in  the  last  analysis  be  de- 
pendent on  the  rate  of  oonsiimptive-  use  and  precision  v:ith  which  the  soil-moisture 
determinations  express  the  moisture  conditions  in  the  root  zone  plus  the  speed 
with  YJ'hich  irrigation  water  can  be  applied. 

"The  above  recommendation  will  result  in  the  maintenance  of  a  higher  moisture 
content  on  the  soils  rrith.  a  lower  water-holding  capacity.  The  resulting  consuiip- 
tive  use  will  be  hig'~cr  v:hich  together  with  the  decreased  efficiency  accompanying 
the  light  but  frequent  irrigations  "will  increase  the  total  water  requirements  for 
light  or  shallow  soils.  This  helps  to  explain  the  higher  water  allotment  re- 
q\iired  by  the  lighter  soils.  It  may  explain  part  of  the  a<di-aittedly  greater  vrater 
requirement  on  soils  with  a  Icav- ■water-holding  capacity  or  a  shallovT  root  zone," 

Irrigation  Summary  -  19^1  "ITheat  -  "Table  2,  page  2hj  shows  the  irrigation 
summary  for  last  year's  wiieat.  It  sho\Ts  roughly  a  2:1  ratio  between  the  field  in- 
take rate  on  the  '2  percent  fvurrov:.  grade  and  that  on  the  7  percent  slope.  It 
shows  also  a  conspicuous  increase  in  field  intake  rate  as  the  moisture  before  ir- 
rigation is  decreased.    The  rate  for  the  dry  plote  is  more  than  three  times  as 
great  as  that  on  the  wet  ones.    The  rates  for  the  7  percent  slope  are  O.O8,  0.19, 
and  0.28,  vrhile  those  from  the  2  percent  are  0,19,  0,37>  and  0,6ii  inches  per  hour 
for  the  wet,  medium,  and  Ory  plots  respectively,    (The  2  percent  furrovr  grade 
figures  are  given  in  a  table  which  is  not  included  in  this  report,    /jiyone  in- 
terested can  obtain  a  copy  from  the  project.) 

."The  influence  of  stream  size  is  also  shoym  on  the  various  irrigation  charac- 
teristics.   It  is  apparent  that  sti*eam  size  did  increase  infiltration  on  an 
average  from  0.I6  to  0.21  on  the  7  percent  slope  and  from  0,31  to  0.1i7  inch  per 
hour  on  the  2  percent  slope.    The  small  values  in  the  3q  wet  plots  are  due  to 
limitation  of  measuring  eoTiipment,    The  infiltration  ratos  for  some  irrigations 
were  so  small  that  greater  precision  T;as  needed  than  the  equipment  provided. 

"Each  table  contains  a  comprehensive  summary  of  irrigation  characteristics. 
For  example,  the  table  which  is  not  included  with  this  report,  shows  that  the 
"q"  plots  on  the  2  percent  fm-row  grade  received  a  total  application  of  55«0 
inches  of  which  3ll-#8  ran  off.    The  20,2  inches  difference  is  considered  as  infil- 
tration.   The  runoff  vras  63»3  percent  of  the  $$»0  inches  application.    It  carried 
2,22  tons  per  acre  of  soil  from  the  bottom  of  these  plots  during  the  season. 
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"Soil-moisture  sampling  2  days  before  irrigation  and  3  days  after  irrigation 
shovred  a  gain  of  lli#26  inches.    When  consideration  is  given  to  the  amount  of 
moisture  used  between  these  tT;o  sampling  dates,  the  amount  of  moisture  added  ty 
irrigation  is  increased  to  20o98,    Thi.s  value  is  103,9  percent  of  the  20*2  inches 
which  infiltered  the  soil.    The  average  rate  of  application  during  the  107  hr»  - 
%  min,  of  irrigation  v;as  0c5l  inch  per  hour.    The  runoff  averaged  0^32  inch  per 
hour  and  the  infiltration  0<)20#" 

Drainage  Research  ia  Utah  -  V.       Hansen,  LogaJi,  Utah 

"The  following  is  aji  abstract  of  l.lr.  Day  L.  Bassett's  thesis  entitled  »The 
Discharge  Coefficient  in  the  Coordinate  Method  or  Measuring  Pipe  Flow»> 

"The  coordinate  method  for  measuring  flow  of  vmter  from  horizontal  pipes 
first  appeared  in  the  literature  in  I90I1  vrhen  C,  S.  Slichter  described  the  general 
method  developed  earlier  by  J,  E,  Todd»' 

"Since  Slichter' s  original  article/  several  vfritcrs  have  proposed  this  m.othod» 
F,  W,  Greve  at  Purdue  Universitj'-,  reported  in  1928  some  carefully  conducted  tests 
to  djetermine  the  discha.rge  coefficient  for  the  pipes  tested*    This  \vork  vfas  later 
eimplified  by  other  writers.    Nevertheless,  at  the  present  time,  most  writers  are 
still  assuming  the  coefficient  of  discharge  equal  to  time,  most  writer  are  still 
assuming  the  coefficient  of  discharge  equal  to  unity,  much  remains  to  be  done  on 
this  probleia.    It  is  v/ith  this  in  mind  that  the  thesis  was  undertaken  by  Mr.  Bas- 
sett.    The  objectives  of  the  research  described  in  his  paper  are:     '1.    To  study 
the  nature  of  the  coefficient  involved  in  the  free  discharge  of  water  from  a 
horizontal  pipe.    2.    To  suggest  a  procedure  for  applying  the  coordinate  method 
of  discharge  measurement  which  realistically  embodies  this  coefficient, 

"•The  coordin?,te  method  for  estimating  pipe  flow  has  been  accepted  as  prac- 
tical in  certain  field  situation.s.    The  method  as  heretofore  described  in  the  lit-r 
erature  is,  hovrever,  limited  in  usefulness.    Theoretical  presentations  of  the 
method  did  not  involve  the  discharge  coefficient^  and  experimental  data  virere  useful 
only  under  the  conditions  tested.    Lack  of  uniformity  of  thought  and  technique  among 
the  several  a  uthors  was  thought  to  be  due  to  the  complexity  of  the  l^'-draulic  phe- 
nomena involved,    /ui  investigation  of  the  discharge  phenomena  ivas  undertaken  in 
1951  at  Utah  State  /.gricultural  College  in  an  attempt  to  improve  the  utility  and 
accuracy  of  the  coordinate  method.    A  discharge  coefficient  v/as  assumed  to  exist 
in  the  basic  discharge  equation  and  was  shown  from  theory  to  be  a  function  of  ve- 
locity distribution  v/ithin  the  stream  of  water.    Laboratory  investigations  made  at 
Utah  State  /agricultural  College,  substantiated  by  experimental  data  from  Purdue 
University,  confirm  the  presence  of  a  discharge  coefficient.    Values  of  this  coef- 
ficient ranged  between  0.9  to  1.6  in. the  study  reported  here. 

"TFactors  affecting  the  magnitude  of  the  coefficient  are  those  relating  to 
velocity  distribution.  Most  important  of  these  are  the  position  along  the  jet, 
pipe  size  and  stage  of  flovf  vrhcre  viscosity  is  constant, 

"'A  procedure  has  been  suggested  for  applying  the  coordinate  method  vxhich 
embodies  the  coefficient,    Dimensionless  parameters  have  been  defined  v:hich  group 
all  the  experimental  data  into  a  single  linear  relationship*    This  significant 
development  is  most  valuable  in  that  a  single  linear  function  now  represents  the 
relationship  between  the  coordinates  and  the  discharge  for  all  coordinates  and 
pipes  tested  and  may  according  to  the  theory  held  for  others  as  well.    Seldom  will 
the  function  yield  discharge  values  vihich  are  more  than  8  percent  in  error.*  The 


equation  of  the  straight  line  obtained  statistically  in  terms  of  dimensionless 
parameters  is  equal  tos 

1.0l;6 

Q  a  . 

=  oM 


or  in  terms  of  discharge 
Q  = 


a  \  ax 


vj-hich  results  in  a  coefficient  of  discharge  of    C    being  equal  to 

0,0U6  ' 

"In  statistical  terms,  these  functions  can  be  used  to  estimate  the  flow  of 
a  single  trial  under  conditions  of  this  investigation  vfith  accuracy  greater  than 
92  percent  of    Q    about  95  times  in  100,    Statistically  the  discharge  coefficient 
varied  betrreen  0,99  and  1,20  over  the  range  tested. 

"'A  field  investigation  is  considered  necessary  to  supplement  the  work  re- 
ported here.    This  study  should  test  the  applicability  of  the  method  under  a  v/ide 
range  of  field  conditions,  shou.ld  suggest  refinements  to  the  methodyand  should  be 
helpful  in  preparing  a  simple  procedure  for  field  application,' 

"The  above  reported  investigations  show  that  when  the  discharge  from  a 
horizontal  pipe  is  measured  by  the  coordinate  method,  the  result  might  be  a  con- 
siderable error  unless  the  appropriate  discharge  coefficient  is  applied  to  the 
equation.    The  results  of  this  study  can  be  used  with  a  fair  degree  of  accuracy  in 
predicting  the  actual  discharge,  hovirevcr,  further  field  studies  as  indicated  here- 
in will  be  made  in  order  to  further  evaluate  the  method  for  field  -application. 

"Further  details  can  be  secured  from  I.1r,  D,  L,  Bassett's  thesis  entitled 
'The  Discharge  Coefficient  in  the  CoordirEitc  Method  for  Measuring  Pipe  Flow'  sub- 
mitted January  19^2  to  the  Irrigation  and  Drainage  Department  at  the  Utah  State 
Agricultural  College,  Logan,  Utah," 

Canal  Bed  Materials  -  C»       Lauritzen  and  "17,  IT,  Rasmussen,  Logan,  Utah 

"It  appears  from  the  data  which  have  been  collected  on  the  permeability  of 
canal  bed  materials,  that  the  permeability  of  dry-packed  coluinns  of  bed  material 
gives  the  best  correlation  vrith  seepage  losses  determined  by  ponding  measurements; 
that  is,  better  than  the  permeability  of  compacted  or  stratified  material^ 

The  equations 


S  =  0.13'x  -  0,01 


JThere 


S  =  seepage  as  determined  by  pending  measurements 

X  =  permeability  of  dry-packed  mterial  ; 

"Frequently  it  is  found  that  individual  ponding  measurements  vary  widely  from; 
this  general  relationship*    Where  this  is  the  situation  there  is  evidence  that 
seepage  is  governed  primarily  by  non-conformity,  such  as  the  presence  of  gravel 
lenses,  rather  than  the  over-all  permeability  of  the  bed  raaterialo'\ 

Infiltration  and  Other  Studies  -  Ventura  County  -  G,  M»  Litz  and  W,  T,  Gish,  Los 

Angeles,  Calif p 

"On  Januaiy  23  and  2U,  after  some  7  inches  of  rain  during  the  previous  10 
days,  a  second  set  of  soil  samples  v/as  secured  at  each  of  the  20  rainfall  pene- 
tration stations*    Indications  are  that  considerable  rainfall  is  penetrating  below 
the  root  zone  of  the  crops  to  the  underground  water  supply.    At  stations  where  the 
soils  are  light  and.  in.  some  plovred  fields,  penetration' is  below  9_^fcet»    On  heavier 
textiured  valley  soils,  penetration  is  from  6  to  8  fecta" 

leplenishment  of  Undergrbund  Aquifer  Studies,  San  Joaquin  Valley  -  D,  Cj  Muckelj 
Berkeley,  Calif,,  and  E,  S»  Bliss  and  .C,  E,  Johnson,  Bakersficld,  Calif » 

Conference  on  San  Joaquin  Valley  Studies  -  De  C»  Muckel  -  "A  conference  was  ' 
held  with  representatives  of  the  North  Kern't/tater  Storage' district  in  Bakersfield^ 
Calif,    The  results  of  a  reconnaissance  soil  survey  made  on  a  proposed  spreading 
area  v;as  discussed  as  was  the  possibility  of  various  soil  treatments  to  improve 
percolation.    The  District  is  novf  constructing  liOO  acres  of  spreading  grounds. 
The  estimated  cost  for  leveling,,   dU<^ing,  and  turn-out  structures  is  $237  per  acre. 
Any  treatment,  such  as  cotton  gin  trash  or  planting  of  Bermuda  grass  will  be  in 
addition  to  this  cost,  ; 

"The  present  outlook  is  that  vrater  will  be  available  for  spreading  this 
spring.    We  plan  to  concentrate  our  studies  on  the  large  areas  so  as  to  check  the 
results  obtained  on  small  test  ponds  and  in  the  laboratory," 

Field  Studies  on  Infiltration  -  E,  S,  Bliss  -  "Field  v;ork  on  the  proposed 
l60-acre  vfater-spreading  area  near  Minter  Field  was  completed  and  permeagraphs 
dravm  up  for  all  the  holes  drilled.    It  was  hoped  that  as  a  result  of  this  work  the 
field  could  be  divided  into  relatively  'good'  and  'poor'  areas  from  the  perm.cability 
standpoint  and  that  this  delineation  would  form  a  basis  in  the  placement  of  treat- 
ments and  in  the  evaluation  of  their  effects.    However,  the  soil  is  so  extrenely  - 
variable  that  mth  a  grid  spacing  of  300  feet  it  yms  not  possible  to  cut  out  siz- 
able 'good*  and  »poor'  areas.    Since  treatment  will  be  handled  on  a  large  scale  it 
is  believed  the  entire  area  can  be  treated  as  a  unit  and  compariBons  betir/een 
treated  and  untreated  portions  will  be  valid,    A  report  of  the  findings  and 
recommendations  as  to  treatments  vrill  be  completed  shortly, 

"A  less  DJitensive  field  study  of  a  130-acre  area  along  the  Gallaway  Canal 
located  about  ^  miles  southeast  of  the  Ifinter  Field  .site  has  been  completed  and 
is  also  being  Virritten  up.    Field  .study  of  the  third  site  contemplated  for  spread- 
ing near  Famosa,  ^  miles  north  of  the  Minter  Field  site  is  almost  complete  and 
will  be  included  in  the  report.    On  the  basis  of  these  field  studies  it  appears 
that  surface  treatments  of  cotton  gin  trash  and  Bermuda  grass  planting  should  be 
effective  in  the  Callaway  and  Famosa  areas  where  surface  clogging  apparently  v/ill 
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liiTiit'     infiltration  rates*    At  Minter  Field  there  is  a  limiting  zone  at  any- 
Yfhere  between  1  foot  and  k  feet  in  most  places.    The  limitation  is  usually  a 
*hardpan'  like  layer  that  apparently  could  be  shattered  by  ripping  vrhere  not  too 
deep.    If  equipment  is  available  to  rip  a  36- inch  depth  it  is  believed  that  d:out 
tvfo-thirds  or  tliree-f ourths  of  the  area  vrould  be  materially  benefited©" 

Decomposition  Studies  -  G,  Ep  Johnson^-  "Organic  matter  decomposition  studies 
are  being  continued«    The  30-day  decomposition  period  has  been  completed  and  re- 
sults calculated.    Cotton  gin  trash  decomposed  37  percent  by  v;eight,  alfalfa  k$ 
percent  and  rodvrood  sawdust  a  negligible  amount.    The  addition  of  nitrogen  as 
ammonium  .nit rr.te  to  comparable  samples  increased  the  decomposition  rates  about  8 
percent  in  the  case  of  the  cotton  gin  trashy  but  only  increased  the  decomposition 
of  alfalfa  by  about  3  percent.    The  decomposition  rate  of  redwood  sawdust  vras  not 
increased  significantly  by  addition  of  nitrogen.    The  nitrogen  was  applied  at  the 
rate  of  1.^  percent  by  v/eight  of  the  organic  materials  added.    Microbial  counts 
on  these  decomposition  samp3.es  are  not  yet  completed." 

Water  Supply  studies  Tehachapi  Soil  Conservation  District  -  Wg  W,  Donnan,  Los 

Angeles 3  Calif a 

."An  attempt  has  boen  made  to  estimate  probable  seasonal  runoff  in  the  mountain 
areas  of  Tehachapi  Soil  Conservation  District,  Kern  County,  where  no  seasonal 
measurements  have  been  made.    Previously  it  has  been  reported  that  the  calculated 
50-year  mean  seasonal  runoff  vras  2  inches  over  the  watershed  or  about  100  acre- 
feet  per  square  mile.    Using  this  figure  as  a  basis,  we  uised  Toxell's  curves  of 
•Frequency  of  Seasonal  Runof f to  secure  seasonal  magnitudes,    Then  taking  the 
measured  seasonal  runoff  from  the  area  below  Kernville  on  the  Kern  River  (this 
area  has  similar  topographic  and  hydrologic  characteristics)  we  deteinined  the 
magnitude  and  frequency'"  of  rimoff  to  the  Kern  River.    By  equating  the  Tehachapi 
and  Kern  River  frequencies  we  secured  the  ratio  between  the  two.    The  results  of 
this  study  indicate  2  percent  of  the  time,  the  seasonal  runoff ^ to  the  Kern  River 
belov/  Kernville  equals  or  exceeds  U^O^OOO  acre-feetj  and  2  percent  of  the  time 
the  seasonal  runoff  from  Tehachapi  Valley  mountain  area  equals  or  exceeds  h^O  acre- 
feet  per  square  mile,  etc.    To  determine  the  runoff  for  individual  seasons,  we 
took  the  seasons  measured, runoff  to  the  Kern  River  and  secured  the  corresponding 
estimated  runoff  in  Tehachapi  Valley." 

Southern  California  Raingtorms  -  V,  S,  iVronovici,  Pomona,  Calif, 

"Of  special  interest  duT'ing  this  month  was  the  heavy  rainfall.    On  the  first 
of  January  we  had  a  total  of  9«88  inches  of  rainfall.    Subsequently,  during 
January  we  had  a  series  of  minor  storms _ cumulating  in  one  major  storm.  Tabulated 
below  is  the  rainfall  record  obtained  from  the  key  Weather  Bureau  Station  of 
Pomona,  Calif, 


Date                       Rainfall,  inches         Date                       Rainfall,  inches 
January  7-8               [        0,U1                 Januar^r  l6  2.86 
January  12-13                    1.87                 Januarj^  17  •6l 
January  ih                           ,01                 January  18                         Ip 81 
January  1^  »lh  January'-  total  7c. 71 


Total  seasonal  rainfall  to  date,  17.59  inches.    Normal,  9.10  inches. 

"For  the  first  time  in  7  years  water-spreading  facilities  of  San  /mtonio 
Canyon,  near  Pomona,  functioned.    At  a  peak  period  (1  hour  and  1/2),  3,000 
second-feet  vrere  delivered  to  the  1,000-acre  spreading  grounds,    A  sustained 
flovf  of  from  UO  dovm  to  20  second-feet  has  continued  to  flovj-  into  the  spreading 


grounds.    Very  little  erosion  damage  was  observed  in  the  citinis  orchards  of 
southern  California  with  isolated  exceptions.    Serious  sheet  and  gully  erosion  oc- 
curred in  Ventura  County  on  the  steeply  sloping  cultivated  lands." 

Use'  of  Water  by  Phreatophgrteg  -  H.  F.  Blaney^  Los  /uigelesj  Calif » 

"The  water  consumed  by  phreatophytes  (vfater-loving  plants  grovri.ng  along 
streams  and  moist-areas)  represents  one  of  the  largest  source  of  reclaiijiable  water 
in  the  Southvrestem  States.    HQwever,  very  little  is  known  about  the  amoiint  of  wa- 
ter that  might  be  reclaimed  by  lov/ering  the  water  table  and  replacing  gait  cedar 
and  other  phreat opiates  with  grain|  grasg^  or  other  beneficial  plants.  Technical 
sub-committees  of  intern-agency  teohnioal  committees  in  the  Pacific  Southv/est  and 
in  New  Mexico  have  been  considering  this  problem  in  the  Colorado  River,  Pecos 
River,  and  Rio  Grande  basins  for  several  months  and  have  recommended  additional 
research  studies  to  determine  the  use  of  Y/ater  by  phreatophytes  and  replacement 
vegetation.    As  a  member  of  two  of  these  sub-committees,  studies  made  in  Cali- 
fornia and  New  Mexico  some  years  ago  by  the  Irrigation  Division  have  been  revievred^ 

"The  sixth  meeting  of  the  Salt  Cedar  Technical  Sub-committee  (of  the  Salt 
Cedar  Action  Comrndttee  of  Nevf  Mexico  consisting  of  representatives  of  federal 
and  State  agencies)  was  attended  at  Albuquerque  January  l^-l6.    A  statement  de- 
scribing the  method  developed  by  the  Irrigation  Division  for  transposing  measured 
consumptive  use  by  salt  cedar  in  the  Pecos  River  Basin  to  the  Rio  Grande  Basin  Viras 
prepared  for  the  appendix  of  the  final .report  of  the  committee.    This  statement  in- 
cluded examples  of  computed  consumptive-use  coefficients  for  salt  cedar  and  saca^- 
ton  based  on  measured  consumptive  use  and  temperature  records,  and  percent  of  day-' 
time  hours  and  grov;ing  season  in  the  Pecos  River  Basin,  Carlsbad,  N,  Mex. ,  using 
formiila  U  =  KF.    These  are  shovm  in  table  1. 

Table  1,— Examples  of  consiimptive  use  coefficients  for  phreatophytes  com- 
puted from  climatological  data. 


Location  and               Depth  t6'        Growing         Consumptive    Consumptive  Coeffi- 
classification   Year     water          season  or       use  factor            use  cient  (K) 
 period  (F)  (U)  for  period 


Feet 

J 

Inches 

Carlsbad,  N, 

Mex, 

Salt  cedar 

i9Uo 

2 

Apr. 

to 

Sept» 

UO.72 

U8,6l 

1.19 

Salt  cedar 

19U0 

3 

Apr, 

to 

Sept, 

UO.72 

1.08 

Sacaton 

19kO 

2 

Apr. 

to 

Sept. 

UO.72 

37.9Q 

.93 

Sacaton 

19kO 

k 

Apr. 

to 

Sept. 

UO.72 

32.82 

.81 

"Table  2  illustrates  how  data  at  Carlsbad  (Pecos  River  Basin)  can  be  transposed 
to  Soccoro  (Rio  GraodeBasin)  by  using  these  coefficients. 
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Table  2,—- CoDjputed  consumptive  use  of  water  by  salt  cedar  and  sacaton  at 
Soccoro,  N,  Mex»,  for  frost-free  period 


Depth  Frost-free  Coefficient    Consumptive  Computed 

Vegetation    to  water  period  (K)  use  factor  consumptive 


table 

(F) 

use  (U) 

Feet 

Inches 

Salt  cedar 

Apr, 

10  - 

Oct, 

25 

1.20 

Ul.3li 

119.6 

Salt  cedar 

3 

Apr, 

10  - 

Oct* 

25 

1.10 

U1.3U 

h5.5 

Sacaton 

2 

/ipr. 

10  - 

Oct. 

25 

*95 

I;l.3U 

39.3 

Sacaton 

h 

Apr. 

10  - 

Oct, 

2^ 

.80 

l4l.3h 

33.1 

3/10/52 


